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DFEHGJIKGJLMIONQP0R�S)TVUFWYXKZM[
\]GJL_^V`aSbN9cd\]GeL?RJfgGhWiRJfij
k XKIOlMNmIOSon%GJIOIp^V`aSbN9cH^Mqr`Q^�set�tMu�uJ^3v&DF`
w lMRJZMNxsMu9s)yeze{b{3ye|J}�~F`a��sMu9s)yezJ{!{�{�zMu
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DFGJZV FX¡Gb¢%GhWiXOR�ZVGeI_\£GeL?RJfgGhWiRJfiXON9cH^3¤¥D¦zJtVuJu
w�§©¨!§Mª R=«¬z�}JzM^M\]XO�NHfiSbRJfiNJ^MP®`¯ze{'s�sFu�^'v�DF`
w lVRJZMN°z�y�s!yJze{b±�sJtJ±�~F`a��z�y�sbyeze{¦u9y�yJs
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ª RJLMZVNÀWºXKc¦GÁIKRhÂ�ÃÄIKGeWYNHZ�EÀj+S)N9cYciGe[�NÀÃÄTVGJcicYXOZM[ÅTVfYRJWYRFEÀR�I� FN9c�XK[JZVNm �ÆÇR�f$UVcYN�GJc¬WYlMN�lMXK[Jl�T?NHfYÆÇRJfiS
GeZVEHN¥ZMNHWrÂ0R�fYÈ3XKZM[
cYReÆÉWrÂ�GefiNdXOZ¬GxIOR3R�cYNHIKjbEÀRJUVTMION9 �EÀIKUVc�WYNmf-ReÆ]EHRJSbTMUFWiNHfgc § qÄW-ÆÇN9GhWiUMfYN9c-ÊmNHfiReÃ�EÀR�T'j!c�NmZV Mc® FXOfiNmEÀWYIKjQÆÇfiRJSËUVcYNHfYÃ�c�TVG�EÀNa MGeWiGV^
GeZ� ¥R�ZMNÀÃ�EÀR�T'jÌfiNmEHNHXKJN9c §
ª RJLMZVNÀW°Â®G�c�NmcYT�N9EÀX¡GeIKIOj� FNmcYXO[�ZMNm ¥WYRºR�T�NmfiGeWYN
GJc�NHÍ
EHXONmZ'WYIKj�RJZÅEÀR�SbS)RF FXOWrj�ZMNHWrÂ0R�fYÈ3XKZM[
EÀR�SbT�R�ZMNHZ'Wic)ÎYÏ9Ð©Ñ'ÐOÒ�[�NHZMNmfYX¡E�u9t�R�f!u9tJt�¤ÌL�Óhc&NÀWYlVNHfiZMNÀWÕÔ&G�c%XOW° FR3Nmc&RJZ�ÆÖG�crWiNHf9^�S)R�fYN!NÀ«FT?NHZVcYXO�NQZMNHWrÂ0R�fYÈºXKZ'WYNHfYÆÖGJEHN
 FNm'X¡EÀN9c¬ÎiÏmÐ©Ñ'ÐOÒa¤Ìj3fYXKZMNÀWÕÔ § D3UMTMT?RJfYWQÆÇR�fQSQUVI×WiXOTMIKN¬lVXO[�lMNHfYÃpI¡G=jJNmf°TMfiReWYRFEHRJI¡cxX¡cxTMfiRh3XK FN9 ¼^�XOZ�EÀIKUV FXKZM[�¤ w \_XOWYN�^�Ø%P w ^
GeZ� ºWYlMN)NHSbNmfY[�XOZM[$Ù%qr`ÚcrWgGeZV VGefg  § Ø£fgGeZVcYSbXKcic�XKRJZÌfiNHIKX¡GeLMXKIOXOWrjÌEHGJZ�L�NbcYNHIKNmEÕWiNm ¥RJZ¥G¬T�Nmf�Ã�EÀR�S)S!UMZMX¡EHGeWYXKRJZ¥EglVGJZMZMNmI
LVG�c�X¡cH^FfgGeZV[JXKZM[QÆÇfiRJSÛZMRJZMN�WiRbÆÇUMIOI]fYN9EÀNHXKTFWaGJEgÈ3ZMRhÂdIKNm M[JSbNHZ'W §�w NHfYÆÇRJfiS
GeZVEHN%Ü�[JUMfiNmc0ÆÇRJf�ÆÖG�crWaNHWYlMNmfYZVNÀWaGefiN°zJ}b¤ÌL?Óec
LVGJZV FÂdX¡ 3WYl_^�GeZV ¦UMZV MNHfa±Jt)Ý_c�R�ZMNÀÃÄÂ®G=j
I¡GhWiNHZVEHj § q�SbTMIKNHSbNHZ'WiGeWYXKRJZVcdÆÇRJfa\_XKZ3UF«$GJZV º~MfiNHN ª DFÞ¯GJfYN°G=hGeXKI¡GeLMIKN §
ß ÏÀàhá-âeãYä=åHæç¤ÌN9cYciGe[�N&T�GJcic�XKZM[V^3ZMNHWrÂ0R�fYÈ3XKZM[V^FEHRJSbSbR3 MX×Wrj�^MNÀWilMNHfiZMNÀW9^MEÀIKUVc�WYNHf&EÀRJSbTMUMWYXKZM[ §
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`%c�L�GJEgÈ3[JfiRJUMZ� �XKZFÆÇRJfiS
GhWYXKRJZ¬WYR
NH«3TVIKGJXOZ$WYlMN�SbReWiXOhGeWYXKRJZ¦L�NmlMXOZ� ¬WilMN°TMfiReïrN9EÕWm^FÂ®N�TMfiRh'X¡ FN�GeZ¦RhJNmfY3XKNHÂðReÆ�EÀIKUVc�WYNHf
EÀR�SbTMUFWYXKZM[�^�WiNmEglMZVRJIKRJ[JX¡EHGJI� FNmJNmIOR�TMSbNHZ'Wic-ÂdlMXKEgl$lVG=JN%LMfYR�UM[Jl'W®UVc�WiRxWilMXKc�cYX×WiUVGhWiXOR�Z_^FGeZV 
WYlMN�EÀUMfifiNHZ'W®c�WiGeWYN%RJÆ_WYlVN
GefYWdXOZºlMXK[JlMÃpT?NHfYÆÇRJfiS
GeZVEHN&ZMNHWrÂ0R�fYÈ3XKZM[)TMfYRJWYRFEÀR�IKc §
ñ@ò�ñ�ó�ô�õ&ö�÷3ø]ù+ú�û-üÚý�õd÷Mþ�ÿ��
` EÀR�SbSQUMZMXOWrj�RJÆ0NHZ'Wil'U�c�X¡GJc�Wic�ReÆdEÀR�SbS)RF FXOWrjÌlMXK[JlFÃÄT?NHfYÆÇRJfiSbGJZVEÀNbEÀR�SbTMUFWYXKZM[ºTMI¡GhWYÆÇRJfiSbc�l�GJc�IKXO�Nm �GhW�WYlMNbÆÇfiXKZM[JN9c
ReÆ@WilMN!EHRJSbTMUFWiXOZV[$EÀR�SbSQUMZMXOWrj¦ÆÇRJf�S
GeZ3j$j�NmGJfic%ZMRhÂ°^?GJZV ºWilMXKc&LMUMZ�Egl�XKc�cYNHNHXKZM[$X×Wgc%Z3UMS!L�Nmfic%[JfiRhÂ�ÆÇR�IOIKRhÂdXKZM[
WYlVN
[JNmZMNHfgGeI� FNmS)X¡cYN$RJÆaWYlMNºS
GJcicYXO�NHIKj�T�GefgGeIKIONmI0TMfiRFEÀN9cYcYRJf¦ÎÖ¤ w0w ÔQSbGJZ3UFÆÖGJEÀWYUMfiNHfgc §�� JNHZ4WYlMNº[JRh�NHfiZMSbNHZ'WQfiNmcYNmGJfiEgl
I¡GeL?RJfgGhWYR�fYXKNmc@GJfYN�ïrR�XOZVXOZM[xWYlMN%ÆÇfiG=j § DFGJZV FX¡G°GeZV 
`%SbNmc®¢%GhWiXOR�ZVGeI�\]GeL?RJfgGhWiRJfiXON9c@GefiN�WrÂ0R!vaZMXOWYN9 ¬D'WiGeWYN9c-Þ&NHTVGJf�WiS)NmZ'W
ReÆ � ZMNmfY[�jbfYN9c�N9GefgEgl
ÆÖGJEHXOIKX×WiXON9c®ÂdlMXKEglºEHGJZ$ZVR!IKRJZM[�NHfdciGhWYX¡c�ÆÇjbWYlMNmXOf�WilMXOfgc�W®ÆÇR�fd~C\ ¨�w D�L'j¬LMUMj3XOZV[!SbRJZVRJIKX×WilMXKE�S!UMI×WiX×Ã
SbXOIKIKXOR�Zº MRJIKIKGJf®S
G�EglMXOZVNmcm^MGJc®WYlVNHfiN°XKc�ZMRJW%c�UMÍ
EHXONmZ'W�S
GJfYÈ�NÀWa FNHS
GJZV $WYRbÈJNmNHT¦JNHZ� FRJfgc®XOZºLMUVcYXKZMNmcic §

Ø�lMN®X¡ FNmG&ReÆ�EHIOU�crWiNHf�EÀRJSbTMUMWYXKZM[&X¡c£WYR�Ge[�[JfiNH[�GeWYN�S
G�EglMXOZVN-fiR'R�S
c_ÆÇUMIKIFReÆ�fYNmIKGeWYXKJNHIKj°EglMNmGJTxlVGJfi FÂ�GefiNJ^=EÀR�ZMZMN9EÕWYN9 
ÂdXOWYlºc�R�S)N�cYRJfYW®RJÆ]ZMNÀWrÂ®RJfiÈ�^'GJZV ¦GeTMTMIKjbWYlVN�EHRJS!LMXOZVNm 
ÆÇR�fiEHN&RJÆ_WYlVN�XKZV FXK3XK MUVGeI¼S
GJEglVXOZMN9c®RJZ$G)cYXOZM[�ION�EHGJIKEHUMI¡GhWYXKRJZ §
w fiRJLVIONmSbc%GefiXKcYNJ^FWilMRJUV[Jl_^�XOZ�GeW�WYNmSbTFWYXKZM[�WiR�RJT?NHfgGhWiN�WYlMX¡c%cYNÀW&ReÆ@S
GJEglMXKZMNmc&GJcaG
cYXKZM[JIKNxUMZMXOW § `&caXOW%X¡caZMRJWaÆÇNmG�c�XKLMIKN
WYRÌfiUMZ4GÌcYXOZV[JIKN
RJT?NHfgGhWYXKZM[ÌcYj3c�WYNmS R�Z�WYlMN�NmZ'WYXKfYN�EHIOUVc�WYNmfm^£WYlVN¬GeIOWYNmfYZVGeWYNbTVGJfiG� FXO[�S RJÆ®SbNmciciGe[JNbTVG�cYcYXKZM[ÌXKcxUVc�N9 
XKZVcrWiNmG�  §�� GJEgl�TVfYRFEÀN9cYcYRJfbÎÇÂdlVXKEgl�EÀR�UMIK �GeI¡cYR$L?N
G¦cYS
GeIKI@c�lVGJfYN9 3ÃÄS)NmSbRJfij¦S!UMIOWYXKTMfYRFEHNmcic�R�fgÔaSbGJXOZ'WgGeXKZVc°G$ MXKcÖïrRJXKZ'W
GJ V FfYN9cYc-c�TVG�EÀN�^�GeZ� bS)N9cYciGe[�Nmc�GJfYNdT�GJcic�N9 bL�NHWrÂ0NmNHZ
S
GJEglMXKZMN9c�GJc0 FfYXKJNmZbL'j!WYlVN%fiN��'UMXKfYNmS)NmZ'Wic@RJÆ�N9GJEgl�GJTMTMIKXKEmGhWYXKRJZ §

Ø�lMN¥lVGefg FÂ�GefiN¦NmSbTMIORhj�Nm +XKZ�GÅEÀIKUVc�WYNHf$XKc¬[JNmZMNHfgGeIKIOjÁWYlMN¥S)R'crW$fYN9GJ FXKIOj+G=hGeXKIKGJLMIONÌXKZ�WYlVN¥JR�IOUVS)NÌT?NHfgcYRJZVGJI
EÀR�SbTMUFWYXKZM[�S
GJfYÈ�NÀWm^Cc�R�G�c�WYRÌIKNH�NHfgGe[�N!WilMN¬EHR�c�WQGJ FhGeZ'WgGe[JN9c�ReÆdLMUMj3XKZM[�EÀR�SbS)RF FXOWrj¥l�Gefg FÂ®GJfYN § Ø�lMN¬ MRhÂdZFÃÄcYX¡ FN
WYRbWilMX¡caX¡c�WYlVGeW&cYRJSbNxEÀfiX×WiXKEmGeI¼TMXKNmEHNmc%ReÆ�lVGefg FÂ�GefiN%ÆÇR�f%EÀIKUVc�WYNHf&EÀRJSbTMUMWYXKZM[�GefiNxEÀR�S)TVIONHWYNHIKj¬XKfifYNmIONm=GJZ'W®ÆÇR�fdWYlVNxS
GJcic
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GefiÈJNHWm^CZVGeSbNHIKj�WilMN�XKZ'WYNHfgEÀR�ZMZMN9EÕW § Ø�lMN$GJ F�NHZ'WxReÆacYlVGefiNm 2umtÌ¤ÌL�ÓhcxNHWYlMNmfYZVNÀWQÂ�GJcxGº[�XKGJZ'W!crWiNHT_^�GeZ� �fYNmSbGJXOZ�c
WYlVNQLVG�c�X¡caRJÆCWilMN!c�WiGJZV MGJfi #"�ÆÖGJc�W%$
ZMNHWrÂ0R�fYÈ3XKZM[
XKZFÆÇfiG�crWifYU�EÕWYUVfYN�^�GJc%X×W�lVGJc%L�NmNHZÌÆÇR�faWilMNQI¡GJc�WQu9s
jJNmGJfic §�k X×WilMXKZ�WYlVN
I¡GJc�WaÆÇNHÂ¯j�NmGefgcm^FWYlMR�UM[Jl]^MWYlVNQTMfiXKEHNxReÆdu9tJt
¤ÌL?ÓecaNHWYlMNmfYZMNHW&EHGJfi VcalVG=�NxGeTMTMfiR�G�EglMNm ¬WYlVNQfiNmGJEglºRJÆ�SbR'crW%U�c�Nmficm^�GJZV 
EÀR�SbS)RF FXOWrj¥[�XO['GeLMXOWxZMNHWrÂ0R�fYÈ¥EHRJSbT?RJZMNmZ�WgcxGefiNbRJZ�WYlVNHXKfxÂ®G=j § ¤ÌR�fYNbN9c�RJWYNHfiX¡EbZMNÀWrÂ®RJfiÈ3XOZM[ºEÀR�SbT�R�ZMNHZ'Wicm^�c�UVEglÅG�c
¤Ìj3fiXOZMNHW%GeZV ºn%X w0w X]GJfYN°G=hGeXKIKGJLMIKN%WiRbWYlMR'c�N°ÂdXKIOIKXKZM[bWYR
XKZVEÀUVfdWYlMN!GJ M FXOWYXKRJZ�GeI_EÀR'crWgcH^�GeZV ºGefiN°GeI¡c�RbXKSbTMfYRh3XKZM[bÂdX×Wil
WYXKSbN §

P0IKUVc�WYNHfdEHRJSbTMUFWiXOZM[b FN9c�XK[JZVc0LVG�c�N9 ¬GefiRJUVZV �cYUVEgl$EHRJSbSbR3 MX×Wrj
lVGJfi MÂ®GJfYN%EHRJSbT?RJZMNmZ�Wgc0ÆÇfYN&��UVNHZ'WYIKj�GeI¡c�R!XOZ3�RJIKJN
WYlVNÌUVc�NºRJÆ�EHRJSbSbR3 MX×WrjðåHâ('�);á+*eãYÏ¥EHRJSbT?RJZMNmZ�WgcH^0ZVGeSbNmIOj2S)N9cYciGe[�XOZV[�TMfiReWiRFEÀRJI¡c §+ª jÁGJZV 4ÆÖGJfbWYlMNÌSbR'crW�T?RJTMUVIKGJf
X¡c¦Ø%P w Ó=q w ^®GÁciEglMNHSbN� MNmcYXO[�ZMNm �ÆÇR�fºUVc�N�RJZ�EHRJSbTMIKNÀ«¼^%IKRhÂ�ÃÄfYNmIOX¡GeLMXKIKX×Wrj�^dÂdXK FNHÃÄGJfYN9GÅZMNHWrÂ0R�fYÈFc §�k lMXKIONÅØ%P w Ó=q w
lVG�caTMfiRhJNmZÌX×Wgc�NmI×Æ��NHfij-,VNH«FXOLMIKN!GJZV ÌXKZV FNmNm ÌXKZ3=GJIOU�GeLMIKN°ÆÇRJf�SbR�c�W�EHRJZMZMN9EÕWiXO3XOWrj$fiN��'UMXKfYNmSbNHZ'Wicm^?EHIOU�crWiNHf&EHRJSbTMUFWiXOZV[
GeTVTMIOX¡EHGeWYXKRJZVc�GJfYN�T?R'R�fYIKjxcYNHfiJNm !L3jxXOW § q�ZbG�cYjFcrWiNHS)ÃÄGJfYN9GaZMNHWrÂ0R�fYÈxEHRJZVcYX¡crWiXOZM[�RJÆ?G�Â0NmIOIOÃÄÈ'ZVRhÂdZ!cYNÀW@ReÆ�S
GJEglMXKZMNmc�GJZV 
IKXOZMÈFcm^�ÆÇfYN&�'UMNHZ'WYIKjÌXKZ�G¦c�XKZM[�ION)S
GJEglMXKZMN)fYR3RJSº^�WilMN!Rh�NHfilMNmG� McaRJÆ® Fj3ZVGJSbXKE!fYR�UFWYXKZM[�^¼IKG=j�NHfiNm ºTMfiReWiR3EHRJICTMfiR3EHNmcic�XKZM[�^
GeZ� ¬EÀR�ZM[JN9crWiXOR�Z¬EÀR�Z'WYfiRJI�GeIK[JRJfiXOWYlMS
c®GefiN%UMZ3Â®NHI¡EÀRJSbN § P0IKUVc�WYNmf�EHRJSbTMUFWiNHf®UVcYNHfgc®EmGeZ$SbGJÈJN&JNHfijb[JR3RF ¬G�cYcYUMSbTFWYXKRJZ�c
GeL?RJUMWaWYlMN!crWgGhWYU�caReÆCWYlVNHXKf%ZMNHWrÂ0R�fYÈ$ÂdlMXKEglÌT?NHfiSbX×W&XOZVEHfYN9GJcYNmc�XKZÌN/.�NmEÀWYXKJNxLVGJZV FÂdX¡ 3WYl]^?GJZV ºfYN9 FUVEÀWYXKRJZVcdRJÆ@UVc�Nmf�ÃpWYRJÃ
UVcYNHfdI¡GhWiNHZVEHXON9c §
ñ@ò1032Ìÿ5476&ôYþ�ÿ5� ÷Fø]ú98&ÿaû-ô�û:�-þ�ø]ö
vaZ'WiXOIFfiNmEHNHZ'WYIKj°EÀRJSbTMUMWYNHfCUVcYNHfgcCL�R�UM[Jl'WCG�cYNÀW�ReÆVlVGJfi MÂ®GJfYN-EHRJSbT?RJZMNmZ�Wgc£GJZV xNH«FT�N9EÕWYN9 °WiR&UVcYN�c�RJÆÉWrÂ®GJfYN�TVfYRh3X¡ FNm °L3j
WYlVN°lVGefg FÂ�GefiN��NHZV MRJf § q�ZV FNHT?NHZ� FNHZ'W&cYReÆÉWrÂ�GefiN&�NHZV MRJfgc0l�G=JN°GeIKÂ®G=jFc�NH«3X¡c�WYNm _^VGeZV ºGJfYN�ÂdXKIOIKXOZV[bWYR�cYNHIKI]GeTMTVIOX¡EHGeWYXKRJZ
EÀRF FN9c�ÂdlMX¡Egl¦ÂdXKIKI_fYUVZ¦R�Z$S!UMIOWYXKTMIONQlVGefg FÂ�GefiN& FN9c�XK[JZVc § D3R�S)N°NmIONmSbNHZ'Wic�RJÆ£WilMNxc�RJÆÉWrÂ®GJfYN�Â®NHfiN&WiR3RbEHIOR'c�NmIOj$EÀRJUVTMION9 
WYR¥WYlMN$TVGefYWYX¡EÀUVIKGJfQTMfiRFEÀNmcicYRJfQGJfiEglMXOWYN9EÕWiUMfYN
R�fQlVGJfi MÂ®GJfYN�cYNÀWiUMT_^@lMRhÂ®NH�NHf9^]WiR¥S
GeÈ�N�X×W!ÆÇNmG�c�XKLMIKN�WYR�lVG=JN¬SQUMIOWYXKTMIKN
EglMR�XKEHNmc�WilMNHfiNHRJÆr^�cYUVEgl
GJc�WilMN%EÀR�SbTMXOIKNHf0GeZV bR�T�NmfiGeWYXKZM[°c�jFc�WYNHS § Ø�lMNac�WYfiNHZM[JWYl
RJÆ�WilMN<;�Z3U�EÀR�S)TVXOIKNHfgc�GeZ� QWiR3RJI¡c�lVG�c
[JfiRhÂdZ!WYR°fiXOhGeIp^JGJZV !ÆÇfYN&��UVNHZ'WYIKj!cYUMfiTVGJcicH^eWYlVGeW�ReÆ?WYlMNdWiR3RJI¡c�TMfYRh3X¡ FNm !L3jxWilMNalVGJfi FÂ�GefiN®SbGJZ3UFÆÖGJEÀWYUMfiNHfgcCWYlMNmS
c�NmIO�Nmcm^
ÆÇRJfdXKZVc�WiGJZVEÀN §

¨ ZMIKjÅJNmfYjÅfiNmEHNHZ'WYIKj�lVGJcbXOW
L�N9EÀR�S)N¦T?R�cic�XKLMIKN¬WiR�R�UFWYfiXK[Jl'W!fiNHTMI¡GJEHN¬WilMNºNHZ'WYXKfiN$R�T�NmfiGeWYXKZM[�cYjFcrWiNHSº^�lMRhÂ®NH�NHf §
Ø�Â®RxS
GhïrRJf-TMfYRJïrNmEÀWic@[�fYNmÂ2R�UFW0RJÆ�fiNmcYNmGJfiEgl)N/.�RJfYWic�WYRxTVfYRh3X¡ FNaGxvaZVX×«3ÃÄIOXKÈJNaR�T�NmfiGeWYXKZM[°NHZ33XKfYR�ZMSbNHZ'W�RJZ�EHRJSbSbR3 MX×Wrj
TMXKNmEHNÀÃÄLMUMXKI×W%S
G�EglMXOZVNmcaEHNHZ'WYNmfYN9 ÌGefiRJUMZV $WilMNxq�Z'WYNmI_«M|J}
GJfiEglMXOWYN9EÕWiUMfYN § \]XOZ3UF«ºGeZV Ì~VfYNmN ª DFÞ GefiN°L�RJWYlÌJNmfYj-,VNÀ«FXKLMIKN
RJT?NHfgGhWiXOZV[�cYjFcrWiNHS
cH^eGJZV QEmGeZ)L�N�Â®NHIKI×ÃpWYUVZMNm xWYR�TMfiRh'X¡ FN0T�Nmf�ÆÇR�fYS
GeZ�EÀN®ZMNmEHNmcicYGJfYj�ÆÇRJf�I¡Gefi[JNHÃÄciEHGJION-EHIOU�crWiNHf@EÀR�S)TVUFWYXKZM[ §
ª NÀWYWYNHf�j�NÀWm^�L?ReWil�GJfYN)G==GJXOI¡GeLVION°ÆÇfiNHN)ReÆ®EglVGefi[JNxXKZ�cYRJUVfiEHN!EÀRF FNQÆÇRJfiS §xª R�LMZMNHW�EmGeZ�L?N!U�c�N9 �XKZ�EHRJZhïrUMZ�EÕWYXKRJZ�ÂdX×Wil
NHXOWYlVNHf ¨ D §

Ø�lMN�c�WiGJZV MGJfi FXKÊmGeWYXKRJZ+ReÆ�S)N9cYciGe[�NºTVGJcic�XKZM[ÅcYNHS
GeZ'WYX¡EHcbXKZ+WYlMN�ÆÇRJfiS ReÆ°¤ w qbGeI¡cYR�NmZVGeLVION9cbUVcbWYR4G� M FfiNmcicbG
ÂdX¡ FN�fiGJZM[JN�ReÆ]T�GefgGeIKIONmI�GJTMTMIKXKEmGhWiXOR�ZVc®L'j¬NHZVcYUMfiXOZM[!WYl�GhWdÂ0N�cYUFÍ�EÀXKNHZ'WYIKj¬cYUMTMT?RJfYWdG!LVG�c�X¡E�c�NHW�RJÆ£¤ w q�ÆÇUMZVEÀWYXKRJZVGJIOXOWrj §
Ø£fiG� FX×WiXOR�ZVGeI?vaZMXO«�c�NmS
GeZ'WYX¡EHc-NHSQL?RF FXKNm 
XKZ>= �3���@?�A GJZV  ² = µ&BM�7?�A  FRxZVReW®GJIOIKRhÂ2ÆÇRJf0WYlMN�c�TMIKXOW�ÃÄTMlVGJcYNJ^3GJcYj3ZVEglMfiRJZMR�UVcEÀR�SbSQUMZMX¡EHGeWYXKRJZ�ZVNmEÀN9cYciGefij!WYRbGJEglMXKNH�N%RJTMWYXKSbGJI�T?NHfYÆÇRJfiS
GeZVEHN%XKZ�WiNHfiSbc®RJÆ]IKGeWYNmZVEÀj
GeZ� �LVGJZV FÂdX¡ 3WYl § Ø�lVN%ÆÖG�EÕW®WYlVGeW
GeTVTMIOX¡EHGeWYXKRJZ�EHR3 MNHfgc-GefiNdUVcYXOZV[Q¤ w q@SbRh�Nmc�WilMNHS EÀIKR�cYNHf�WYRQNH«FTMIOR�X×WiXOZV[°WYlMN%ÆÇUMIKI�T?RhÂ0Nmf-RJÆ?WilMN%UVZV FNHfiIKj'XKZM[xl�Gefg FÂ®GJfYN §
Ø£RxG°ION9cYcYNHf-NÀ«3WYNmZ�W@WiRF MG=jJ^�Ù%qr`�Î; FX¡cYEHUVcYcYNm )L?NHIKRhÂ%Ô@GeI¡cYRxGeX¡ Mc�WYlVNaN/.�RJfYW-XKZ
S)Rh3XKZM[xG=Â�G=j°ÆÇfYR�S�WifiG� FX×WiXOR�ZVGeIVLMIORFEgÈ3XKZM[
EÀR�SbSQUMZMX¡EHGeWYXKRJZºc�NmS
GeZ'WYX¡EHc §
ñ@ò1CED�ø_÷GF�û-ùIHdþ�ÿ5� ý%ùMû�÷3ûdú�û-ôYö
Ø�lMN!UVc�N!ReÆ�ZMNHWrÂ0R�fYÈ3XKZM[
XKZ¥EÀR�S)TVUFWYXKZM[¬NmSbNHfi[JNm ÌG�c%G$c�XKSbTMION�^�fYNmIOX¡GeLMIKN°WiR'R�I£U�c�N9 ºWYRQïrRJXKZ�[JNmRJ[JfgGeTVlMXKEmGeIKIOj¬XKcYRJI¡GhWiNm 
fiNmcYNmGefgEgl2EHRJSbSQUVZMX×WiXON9c § Ø�lMN�NmSbTMlVGJcYX¡c
XOZ�WilMNÌUVcYN�ReÆ�WYlVN�ZMNÀWrÂ®RJfiÈÁÂ�GJcbR�Z�fYNmIOX¡GeLMIKNºWYfgGeZ�c�T?RJfYW¬GeZV �c�WiGJZV MGefg 
TMfiReWiR3EHRJI¡cH^¼GJZV ¥NmJNmZ�WiUVGeIKIKjÌ[JfiNHÂ�XKZ'WYR¦S)RF FNmfYZ�Ø%P w Óhq wKJ |ML-G�c� MXKciEÀUVcicYNm ¥GJL�Rh�N § Ø�lVN)lVXO[�l�T?NHfYÆÇRJfiS
GeZVEHN!EÀfiRhÂa 
lVG�c@fYN9EÀNmZ�WiIOj!L�NmNHZ�cYT�NmZV FXKZM[xS!UVEglbN/.�RJfYW-XOZ�GeW�WiNHSbTFWYXKZM[°WiRxc�T?NHN9 bUMT�cYj3c�WYNmS)ÃÄGJfYN9G&ZVNÀWrÂ®RJfiÈQEÀR�S)S!UMZMX¡EHGeWYXKRJZVcm^eLMUFW
ZMR�cYXOZV[JIKN
N/.�RJfYWxlVGJcxEHfYjFc�WiGJIOIKXOÊmNm �XOZ'WiR¥GºZMReWiXKEHNmGJLMIONbfiNmcYNmGJfiEgl�EÀR�S)S!UMZMXOWrj §$k N�R�.?Nmf°XOZ�WilMX¡cxTVGJT�NmfxjJNHWQGeZMRJWYlMNmf
GhWYWYNmS)TMWdGeW�G!UMZMXOÆÇj3XOZV[)lVXO[�lFÃÄcYT?NHNm $EÀR�S)S!UMZMX¡EHGeWYXKRJZ�TMfiReWiRFEÀRJIp^3LMUFWdL?NHIKXONmJN&WYlVGeW®WilMN�GJ FhGeZ'WgGe[JN9c-RJÆ ª RJLMZVNÀWdGefiN&XKZ
XOWic�GJ FR�TFWYXKRJZÌRJÆ-GeZÌNHSbNmfY[�XOZM[$crWgGeZV MGJfi _^�GeZ� ÌXOZ¥X×Wgc&GJLVcrWifiG�EÕWiXOR�Z$ÆÇfiRJSoWilMNQlVGJfi MÂ®GJfYN°I¡G=jJNmf § ~CXOfgc�Wm^?WYlMR�UM[Jl]^�RJWYlMNmf
fiNmcYNmGefgEgl�NN.?R�f�WgcaGefiN�cYUMSbS
GefiXOÊmNm  §

vaÃÄ¢%NÀW J y L XKc&RJZVNxReÆ@WilMN!cYXOSbTMIKNmc�W&GeW�WYNmSbTFWic�GhW�EÀXKfiEHUMSQ�NHZ'WYXKZM[bWYlVNQZMNHWrÂ0R�fYÈ3XKZM[
TVGhWilÌWYlVfYR�UM[JlºWilMNQÈ�NHfiZMNHI_L3j
TMfiRh3XK FXKZM[¥ MXOfiNmEÀW!GJEmEÀNmcic°WiR�WilMN¬ZMNHWrÂ0R�fYÈ� FNm'X¡EÀN § qÄW)UVc�N9cxWilMN$EHRJZMZVNmEÕWiXOR�ZFÃÄRJfiXONmZ�WiNm �EÀR�SbSQUMZMX¡EHGeWYXKRJZ4EHRJZVEHNHTFW)ReÆ
GeZÌNmZV FT?RJXKZ'Wm^¼GeZV �S)N9cYciGe[�N�WiGJ[�cdWiR¬ FNmSQUMIOWYXKTMIKNÀ«�XKZVEÀR�S)XKZM[�T�GJEgÈJNHWic § `aIKIC VGhWiG
WYR¬L?N!cYNHZ'W�GeZV ºfiNmEHNHXKJNm ºS!UVc�W&L?N
GJcicYNHSQLVION9 ÅXOZ+G�cYXKZM[JIKN¬TMfiNm MNÀWYNmfYSbXKZMNm ÁLMU�.�NHf
GefiNmGV^�ÂdlMXKEgl+EHGJZÁL?N¦G�EHEÀN9cYcYNm 4L'j�L?ReWilÁWilMN$ZVNÀWrÂ®RJfiÈ� MNH3XKEHN$GJZV 
WYlVN)U�c�Nmf�ÃÄIONmJNmI£TMfiRJ[�fiGJS § Ø�lVXKc�ZMN9EÀN9cYciGefiXOIKj¦NHXOWYlMNmfxEÀRJZ�crWifiGJXOZVc%WYlVN!ÆÇR�fYS RJÆ0G$TVGefgGeIKIONmI�S)N9cYciGe[�NÀÃÄTVGJcicYXOZM[
TVfYR�[JfgGeSº^
RJfQXOZ'WYfiRF FUVEHNmc°NH«'WifiGºLVU�.?Nmf!EHRJTMXKNmc°R�ZÅL�RJWYl�WilMN¬cYNHZV FXKZM[�GJZV �fYN9EÀNmXO3XKZM[�c�X¡ FN9c°ReÆ�WYlVN¬EÀR�S)S!UMZMX¡EHGeWYXKRJZ § v%cYXOZV[�G

y



cYT�N9EÀX¡GeIKXOÊmNm � FNH3X¡EÀN� FfiXO�NHf�ÆÇRJfxGÌEmGefg �LVG�c�N9 �RJZ�WYlMN�Þ&XO[�X×WgGeI0yMuJum{�tM^?WilMNHj� FRÌfYNmT�R�f�W°I¡GhWiNHZVEHXON9c�XK FNmZ'WYX¡EHGeI�WiRÌRJUMfgcm^
GeZ� 4JNmfYjÅ[�R3R3 ÁLVGeZ� FÂdXK FWYl2ÆÇRJf
c�S
GJIOI�SbNmcicYGJ[JN9c § ¤ÌN9cYciGe[�Nmc!IKGJfY[�NHfQWYlVGJZÁWilMNÌ¤�Ødv¸c�XKÊHN�Îru=setJt¥L3j�WiNmcgÔ)GefiN¬ZMRJW
cYUMTMT?RJfYWYNm  §

Ø�lMNbÙ&XOfYWYUVGJI@q�Z'WYNHfYÆÖGJEHN
`afgEglMX×WiNmEÀWYUMfiN¦ÎÖÙ%qr`�Ô�XKc°G¦TMfiReWiRFEÀRJI J ± L  FN9c�XK[JZMN9 ¥L3j¥GºEHRJZVcYRJfYWYXKUMS ReÆ®lVGefg FÂ�GefiN!GJZV 
cYReÆÉWrÂ�GefiNQEÀR�S)T�GeZMXKNmc�XKZVEÀIKUV FXKZM[¦q�Z�WiNHIp^_¤ÌX¡EÀfiR�cYReÆÉWm^¼GJZV �P0R�S)T�G�� § qÄW�X¡c�lMNmG=3XKIOjÌXKZ�,VUVNHZVEHNm �L3j�vaÃÄ¢%NÀWm^_GJZV ¥cYlVGJfYN9c
WYlVN)L�GJcYXKE) FNmcYXK[JZ¥RJÆ-TMfiNHT?R�c�WYXKZM[¦S)N9cYciGe[�NQfiNmEHNHXKJNQLVU�.?Nmficm^_GeZ� ¥IKRFEgÈ'XKZM[$XOZ'WYR¦SbNHSbRJfijÌUVcYNHf�fiNmEÀNmXO�NQLMUI.?Nmfic § Ù%qr`
Â�GJc% MNmcYXO[�ZMNm ÌÂdXOWYlVRJUFW�GeZ�UMZ� FNHfiIOj3XKZM[¬ÂdXKfiNQc�T?NmEHX×Ü?EHGhWiXOR�Z_^¼GeZV �XKc&RJZMIKjÌGeZ�XKZ'WYNmf�ÆÖG�EÀNxI¡G=jJNmfaÂdX×Wil¥ÂdlMX¡Egl�R�T�NmfiGeWYXKZM[
cYj3c�WYNmS IKXOLVfiGJfYXKNmcxGJfYNbSbNmGJZ'WxWYRÌXKZ'WYNHfgGJEÀWQÂdXOWYl�WYlVN�lVGefg FÂ�GefiN §¬ª R�LMZMNÀWxXKSbTMIKNHSbNHZ'Wic!G�cYXOSbXKIKGJfxXOZ'WiNHfYÆÖGJEÀN�^£G�c°Â0NmIOI
GJc�G¬cYS
GeIKI£Ù&qr` EHRJSbTVGeWYXKLMXOIKXOWrj¦IKXKLMfiGJfYjºEÀR�ZVcYXKc�WYXKZM[�LVG�c�X¡EHGJIOIKjºReÆ@ÆÇUMZ�EÕWYXKRJZ�ZVGeSbN!fYNmSbGJTMTMXKZM[�cm^�GeZV ºÆÇUVf�WilMNHf°GJ MRJTFWgc
ÂdXKfYN)TMfiReWYRFEHRJI¡c%ÆÇR�f°c�R�S)N)T?RJTMUMI¡Gef�lVGJfi MÂ®GJfYN�^?XKZVEHIOUV MXOZM[ºNHWYlMNmfYZMNHWm^]¤�j'fiXKZMNÀW9^_GeZV �`@Ød¤ §¼k lMXKION
Ù&qr`ÚXKc° FN9c�XK[JZVNm 
WYRb[�UMXK MN�EHRJSbSbRF FX×Wrj¬ZMNÀWrÂ®RJfiÈ
XOZ'WiNHfYÆÖGJEÀN° FN9c�XK[JZVNHfgc0RJÆ]WilMN�ÆÇUFWYUVfYN�^ ª RJLMZMNHWdXKc�LMUVXOIOWdWYR
GJ VGeTFW�WYR�EHUMfifYNmZ�W�lVGJfi FÂ�GefiN
WYN9EglMZMR�IOR�[JjJ^FGJZV $WYRbNH�RJIKJN�ÂdX×Wil¦IKXOW�WYIKNxNN.?R�f�W�WYR)ÆÇUFWiUMfiN°Ù%qr`dÃ�EÀR�SbTMIOX¡GeZ'WalVGJfi MÂ®GJfYN� FNH3X¡EÀNmc §

¨ WilMNHf�fYN9c�N9GefgEglºTMfYRJïrNmEÀWic&NÀ«FXKc�W&ÂdlVXKEgl�GhW�WiNHSbTFW�WYR¦cO�'UMNmNHÊHN!SbRJfiNQT?NHfYÆÇRJfiSbGJZVEÀN!RJUFW�ReÆ-lVXO[�lFÃpNmZV ÌZMNHWrÂ0R�fYÈ3XKZM[
EÀR�SbT�R�ZMNHZ'Wic § `%EÕWiXO�NaSbNmcicYGJ[JN9c J sPL�NHS!L�N9 Mc�NH«3WYNHZ�c�XKJNacYUMTMT?RJfYW�ÆÇRJf0TVGefgGeIKIKNHIVGJTMTMIKXKEmGhWYXKRJZ�c@L3jQXKZVEÀIKUV FXKZM[QG°hGJfYXKNÀWrj!ReÆ
WYfgGeZ�c�T?RJfYWCR�T�NmfiGeWYXKRJZVcm^hXKZVEÀIKUV FXKZM[�WYlMNdGJUFWYR�SbGeWYX¡E-NH«FNmEÀUMWYXKRJZ)ReÆ?GQ"�l�GeZV FIKNHf�$%ÆÇUMZVEÕWiXOR�Z!UVT�R�Z!fiNmEHNHXKTFW@ReÆ?EHNHfYWiGJXOZQWrj'T?Nmc
ReÆ£S)N9cYciGe[�Nmc § Ø�lVN�Â®RJfiÈbXKc0ÆÇRFEÀU�c�N9 �RJZ¦¤Ìj3fYXKZMNHW�ZVNÀWrÂ®RJfiÈ3cm^'ÂdlMNHfiN&N9GJEgl¬EmGefg �lVG�c�GxÆÖGJXOfiIOj
cYRJTMlVXKc�WYX¡EHGeWYNm ¬TMfiR3EHNmcic�R�f
GeZ� +cYRJSbN�IKRFEHGJI�Ra`%¤4^0GeZ� 2X¡c�U�c�N9 +WYR4EHG�EglMNÌ3XOfYWYU�GeIOÃ;WiReÃÄTMl3j3cYX¡EHGeI�SbNHSbR�fYj2SbGJTMTMXKZM[�c�ReÆ°SbR�c�W�fYN9EÀNHZ'WiIOj2UVc�N9 
GJ V FfYN9cYcYNmc § P0R�SbS)RF FXOWrjQZVNÀWrÂ®RJfiÈxXOZ'WiNHfYÆÖGJEÀNdEmGefg Mc@EÀR�UMIK )ZMRJW-L?NdUVc�N9 !ÆÇRJf@WilMXKc-TMUMfiT�R'c�N §£w Nmf�ÆÇR�fYS
GeZ�EÀN®Z'UVSQL?NHfgc�GefiN
[JR3RF ¼^JGJZV !fYNmT�R�f�WiNm QÆÇRJf�¤Ìj3fiXOZMNHW�GeZV b~�Þ&Þ&qCXOZ J }M^�S L § ~VGJc�W�¤ÌNmciciGe[JN9c J { L ÆÇfYR�S¯WYlMNav%ZMXKJNHfgcYX×WrjxRJÆ�q�IKIOXKZMR�XKc�X¡c�cYXOSbXKIKGJf
XKZ�XOWicQUVcYN)RJÆ�EHUVc�WYRJS ZMNÀWrÂ®RJfiÈFc°c�U�Egl�G�cx¤Ìj3fYXKZMNHWQGeZV �WYl�GhWxRJZ�WilMN$P0fiG=j�Ød±JÞ!^]GeZV �XOWic°U�c�N
RJÆ®fiNmEHNHXKJNbSbNmcicYGJ[JN
lVGJZV FIKNHfgc § q�Z�EHRJZ'WYfgGJc�Wm^�Â®N!ÆÇRFEHUVc�TVGefYWYX¡EÀUVIKGJfYIKjºRJZ�lMXO[�lFÃÄT�Nmf�ÆÇR�fYS
GeZ�EÀN!EHRJSbSQUVZMXKEmGhWiXOR�ZVc�RJZ¥IKRhÂ�Ã�EÀR�c�W�ZMNÀWrÂ®RJfiÈFc%XKZ
WYlVXKcdÂ®RJfiÈ §

\£GJEgÈ3XOZV[!XKZ¦GJIOI¼RJÆ ª RJLVZMNÀW9^VvdÃ�¢aNHWm^FÙ%qr`Q^V~�¤Å^VGJZV $`&¤XKcdGbcYUMX×WgGeLMIKN�ÂdXK MNÀÃ�GefiNmGxZVNÀWrÂ®RJfiÈ'XKZM[bcYEglVNHSbN § Ø�lMX¡c�XKc
UMZV MNHfgcrWgGeZV MGJLMIKN�GJZV ºGJEmEÀNHTMWiGeLVION�[JXKJNmZ¦WYlMNx FN9c�XK[JZ¦T?RJXKZ�W%ÆÇRJf�WYlVNmcYNxGefgEglMX×WiNmEÀWYUMfiNmcm^3ÆÇRJfdUVcYN°XKZ¦S
G�EglMXOZVNÀÃÄfYR3RJS GefiNmG
ZMNHWrÂ0R�fYÈFc § Ø�lMN° FN9c�XK[JZ$ReÆ ª R�LMZMNHW®WgGeÈ�Nmc®XOZ'WiR)G�EHEÀR�UMZ'Wm^3WilMRJUM[�l_^3WYl�GhWdIONm[�G�EÀj
EÀRF FN9c�SbG=j
NH«FXKc�WaGeZV $ZMNHN9 �WiR)G�EHEHNmcic
WYlVN�cYGJS)N
TVl'jFcYXKEmGeI@XKZFÆÇfgGJc�WYfiUVEÕWiUMfYN)WilVGhWxX¡c°UVcYNm �L3j�WilMN
lMXK[JlFÃÄT�Nmf�ÆÇR�fYS
GJZVEÀNbEÀR�S)S!UMZMX¡EHGeWYXKRJZ�IKG=j�NHf § Ø]RºWilMXKcxNHZV ¼^
ª RJLMZVNÀW�XOZVEHIOU� FNmc�G¬cYNÀW�ReÆ®EÀRJSbTVGeWYXKLMXKIOXOWrjºÆÇNmGeWYUMfiNmc%WYRºc�UVTMT�R�f�W&WYlMN)ÆÇUMIKI@Ø%P w Óhq w TMfiReWiR3EHRJICc�UMXOWYN § `aZ�GeTMTVIOX¡EHGeWYXKRJZ
EHGJZ4UVcYN$Ø%P w ÆÇNmGhWiUMfiNmc!RJZÅWiRJT4RJÆ&G ª RJLMZVNÀWbZMNÀWrÂ®RJfiÈ� MfYXKJNmfm^�RJf!XOZÁWYlMN¦EHG�c�N$ReÆaNÀWilMNHfiZMNHWm^�L?ReWilÁTMfiReWiR3EHRJI¡cxEHGJZ
EÀR3NH«3X¡c�W�R�Z¦WYlMN°ciGeSbN°TMl3jFc�X¡EHGJI?SbN9 FXOUVS¦^?GJc®SbNm FX¡GhWiNm ¦L3j�WilMN°TVGefYWYX¡EÀUVIKGJf®l�Gefg FÂ®GJfYN� FfiXO�NHf §

`&cCGJIOIKUV FN9 °WiR�GJL�Rh�NJ^=ReWilMNHf�cYGJIOXKNHZ'WCÆÇNmGeWYUMfiNmc£ReÆV[�NHZMNmfYX¡E�ÂdX¡ FNHÃÄGJfYN9GaEÀR�S)S!UMZMX¡EHGeWYXKRJZVcCGefiN0G=�RJX¡ FNm °XKZxWilMNd FNmcYXK[JZ
ReÆ ª RJLMZVNÀW%L3j$cYT?NmEÀXOÆÇj3XOZV[bWYlVGeW%X×W&XKcaGJZÌGeTMTMfiRJTVfYX¡GhWiN�TVfYRJWYRFEÀR�I¼RJZMIKj�ÆÇR�fdWYlMN!c�jFc�WYNHSoGefiNmG)ZMNHWrÂ0R�fYÈ § q�Z¦WYlVNQEÀUMfifiNHZ'W
XKS)TVIONmS)NmZ'WiGhWiXOR�ZVc�WilMXKcQXKcQEÀNHfYWiGJXOZVIOj¥WYfiUMNJ^CLMUFW!cYRJSbNbNmG�c�j�NÀ«3WYNmZVcYXOR�ZVc�Â0R�UMI¡ �GJIOIKRhÂ ÆÇRJf°NHZ�EHGeT�c�UMI¡GhWiXOR�Z�ReÆ ª R�LMZMNHW
TVG�EgÈJNÀWgc@XKZVc�X¡ FN&q w ^JRJf0c�TMIKXOW0UMT�XKZ'WYRxXKZV FXK3XK MUVGeI�`%`&\£s°`@Ød¤ EHNHIKIKcm^'ÂdlMXKEgl$EÀRJUVIK )WilMNHZ�L?N%fiRJUMWYNm bU�c�XKZM[°WilMNaNÀ«FX¡crWiXOZV[
XKZFÆÇfiG�crWifYU�EÕWYUVfYN § ¤ÌUMIOWYX¡EHG�crW!GJZV ÅLMfiR�G� MEHG�crWQGJfYN¬ZMReWbc�UMTVT�R�f�WiNm �NHXOWYlVNHf § Ø�lMNmXOf!XOZVEHIOU�c�XKRJZ4Â®RJUVIK �L?N�WifYXK3XKGJI-UVcYXOZV[
NHZ�EHGeT�c�UMI¡GhWiXOR�Z$SbNHWYlMRF Mcm^VGJc®ÆÇR�fdfYR�UFWYXKZM[�^FLMUFWdWYlVNHXKfdUVc�N°ÂdXOWYlÌG)fiNHIKXKGJLMXOIKXOWrj¬c�T?NmEHX×Ü?EHGhWiXOR�Z$X¡cacYNHNmZ$ZMRhÂ GJc®WiR'RbS!UVEgl
ReÆ@G)LMUMfg FNHZ¦RJZ¦WilMN°LVGJcYX¡E&lVXO[�lFÃpT?NHfYÆÇRJfiS
GeZVEHN� MNmcYXO[�Z §
Ø�lMN�fiNHS
GJXOZV MNHfxRJÆ®WilMN�TVGJT�NmfxX¡cxRJfi[�GJZMXKÊHNm �GJcQGÌTMfiNmcYNHZ'WiGeWYXKRJZ�ReÆ ª RJLMZMNHWxÆÇfiRJS WYlMNT"YlMXK[JlMN9crW�$ºUVc�Nmf�ÃÄIKNHJNmI@IKG=j�NHfgc
 FRhÂdZbWiR�WYlMN&IORhÂ®Nmc�W�lVGefg FÂ�GefiN�XOSbTMIKNHSbNHZ'WgGhWYXKRJZ�c § ~CXO[�UMfYNQuac�lMRhÂac@WYlMN�EÀRJZ�EÀNHTMWYUVGJIMRhJNmfY3XKNHÂÁRJÆ�WYlMN&SbGeWYNmfYX¡GeIFWiRxL?N
 FX¡cYEHUVcic�N9 !XKZ¬D3N9EÕWYXKRJZ�c0y3^3±M^'GeZV b{ §Cw Nmf�ÆÇR�fYS
GeZ�EÀN�Z3UMSQL?NHfgc@RJZ�G�hGJfYXKNÀWrj!ReÆ¼lVGefg FÂ�GefiN®GJZV 
cYReÆÉWrÂ�GefiN�EHRJZFÜ�[JUMfgGhWiXOR�ZVc
GefiN�[JXKJNmZ¬XKZÌDFNmEÕWiXOR�Z�s3^FÆÇRJIKIKRhÂ0N9 ¬L3j¬G)IKXKc�WaReÆ@ FXKfYN9EÕWYXKRJZ�c0Â®N°TMI¡GeZ$WYR
TMUVficYUMN�XOZ¦WilMN°ZMNmGJf®ÆÇUFWYUMfiN §

U V îÀ·¦½�¾x½�WYX[Zd¹]îN\ ê
`%c®S!UVEgl$G�c-T?R�cic�XKLMIKNJ^'WYlVN� FN9c�XK[JZ$ReÆ ª R�LMZMNÀW�ÂdXKIOI�L?N&NH«3T?R�cYXOWYNm �ÆÇfYR�SËWYlMN]"rWiRJT9$QUVcYNHfYÃp3X¡c�XKLMIKN&GJcYT?NmEÕWgc0 MRhÂdZ�WYR!WYlVN
lVGJfi FÂ�GefiNxI¡G=jJNmf § Ø�lMNbGeTMTMIKX¡EHGhWiXOR�Z�TMfiRJ[�fiGJS S
GeÈ�Nmc�EHGJIOI¡c%XKZ'WYR¬WYlMNbÈJNmfYZVNHIp^?ÂdXOWYl¥WYlMNbGeX¡ �RJÆ0G�IKXKLMfiGJfYj�^?WYR$GJfYfgGeZV[JN
ÆÇRJf&X×Wgca3XKf�WiUVGeI£S)NmSbRJfij¬WiR�L�N!S
GJ FNxXKSbSbRJLMXKION�^?GJZV ¦WYR$SbRhJN°SbNmcicYGJ[JN9c®WYR$GJZV ¦ÆÇfiRJS WYlMN!ZMNÀWrÂ®RJfiÈ § Ø�lVNQc�T?NmEHX×Ü?E
 FNm'X¡EÀN� FfiXO�NHf®lVGeZV MION9c�WilMN&ZVNÀWrÂ®RJfiÈ)XKZ'WYNmf�ÆÖG�EÀN&G� MGeTMWYNHf9^'TMfYR�[JfgGeSbSbXOZV[°X×W®WYR)T�Nmf�ÆÇR�fYS Þ�¤�`�WYfgGeZVc�ÆÇNHfgc@WiR)GJZV bÆÇfiRJS
WYlVN°ZMNÀWrÂ®RJfiÈ�GJc�XKZVc�WYfiUVEÕWiNm ¦L3j
WYlMN°U�c�Nmfm^MGJZV ºGeI¡c�R)fYN&�'UMNmc�WicdcYNHfi3XKEHNmc®ReÆCWYlMN°È�NHfiZMNHI?ÆÇR�fdNÀ«MEÀNmTFWYXKRJZVGJI_EÀR�ZV FXOWYXKRJZVc §
0�ò�ñ_^.ö'ø_ùðþ�ÿ0÷Fø_ùI`�4@ú�ø
¤ÌR'crWCUVc�Nmfic£ÂdXKIOI3ZMRJW£L?N® FXKfiNmEÕWiIOjxG=Â�GefiN@ReÆVWYlMN®TMfiNmcYNHZVEHN�ReÆ ª R�LMZMNÀW9^eGJc]WYlMNmj�ÂdXOIKI3TMfYR�[JfgGeS�WYlMNmXOfCTVGJfiGJIOIKNHI3GeTMTVIOX¡EHGeWYXKRJZ
EÀRF FN9c
XKZ.¤ w \]X×WiN J u L ^aGÅcYUMLVcYNÀW¬RJÆ�WYlMN¥EHUMfifYNmZ�W¬c�WiGJZV MGJfi +XKZðlMXO[�lFÃÄIONmJNHIdSbN9cYciGe[�NÌTVGJcic�XKZM[�IKXOLMfgGefiXKNmcbÆÇR�f¬c�XKZM[�IONHÃ
TMfiRJ[�fiGJS SQUVI×WiXOTMIKNÀÃ� MGeWiGÁÎpD w ¤¥Þ�ÔQGeTMTMIKX¡EHGhWiXOR�ZVc § ¤ w \]X×WiN¬X¡cxWilMN$EHfYU�EÀX¡GeI0cYUMLVcYNÀW)ReÆ%GJIOI�¤ w q°EmGeIKIKc!ÂdlMX¡Egl4cYGeWYX¡crÆÇj

±



VIA user agent
MPlite

User Application

Kernel agent

Bobnet
senddevice driver

Generic

Network hardware

library calls

fast trap fill memory
kernel boundary

interrupt

callpacket enqueue

register write register write

fast call

a�b c9d�egf-h!ikjmlnlnd&o(pqegr&p%b s9tusGv+wNsItMw/f�x�pqdMr!l!oOfGxMrGeyr&p%b sItQzGf/p|{:fNf�t}pq~Pf
� rGe�b sIdPo}w/s9��xGsItPfGt&p�o�b�t���sIz!t&fNpNi���~Pf�p|{:s���b ��f�e�f�t�p�xMr&pq~&o}p�s
pq~Pfu~Mr�eg��{+rGegf�rGegf�fq��x!l r�b�t&f&�-b�tu��f�w/p%b sIt}�Ii

SbR�c�W%GeTMTVIOX¡EHGeWYXKRJZVc § D3UMTVT�R�f�WdÆÇR�fdWYlMN°RJÍ�EÀX¡GeI]¤ w q0cYT�N9EÀXOÜ�EHGeWYXKRJZºÂ®RJUMI¡ ºEÀNHfYWiGJXOZVIOj�L?NxT?R�cic�XKLMIKNJ^MLVUFW%ZMRJW%EÀfiUVEÀX¡GeI�WiR
cYUMTMT?RJfYW�lVXO[�lFÃpT?NHfYÆÇRJfiS
GeZVEHN�GJTMTMIKXKEmGhWiXOR�ZVc §

Ø�lMNb[�NHZMNmfiGJI�cYN��'UMNmZVEÀN)ReÆ®SbNmcicYGJ[JNQT�GJcic�XKZM[¦XOZ�S
GeZ3j¥EÀRF FN9c&WiGeÈ�Nmc&WYlVN�crWifYUVEÀWYUMfiNbc�lMRhÂdZ�XOZ�~CXO[�UMfiN
y §u� GJEgl
TMfiRFEÀNmcicYRJf�XOZ¦WilMXKc& MGhWgGhÃÄTVGefgGeIKIKNHI_D w ¤¥Þ�GeTMTVIOX¡EHGeWYXKRJZ¦SbGJZMXKTMUMI¡GhWYN9cdXOWicaG�cYcYXO[�ZMNm $T?RJfYWYXKRJZºReÆCWYlMNx VGhWiGV^MXKZ�WiNHfgc�T?NHfgcYNm 
ÂdXOWYl
XKZVcrWifYU�EÕWYXKRJZ�c@WYRQNÀ«MEglVGeZV[JNdc�UVLVc�NHWic-ReÆ?WYlMN� MGhWgG�ÂdX×Wil
ReWYlVNHf-T�GefYWYX¡EÀXKTVGhWiXOZM[°TVfYRFEÀN9cYcYRJfgc § Ø]RxG�EglMXKNHJN�WilMNalMXK[JlVNmc�W
IKNHJNmIKc&ReÆ-ciEHGJIKGJLMXKIOXOWrjJ^¼EÀRF FN!SQUVc�W�L�N)ÂdfYXOW�WiNHZ¥WYR¬NH«FT�R'c�N)GJc&SQUVEgl�T�GefgGeIKIONmIOXKÊmGJLMXOIKXOWrj¦G�c%T?R�cic�XKLMIKN § `aTVTMIOX¡EHGeWYXKRJZ�TVfYRJÃ
[JfgGeSbSbNHfgc®ÆÇfiN��'UMNHZ'WiIOj¦UVcYNQc�TVIOXOW�ÃÄTMlVG�c�N°R�T�NmfiGeWYXKRJZVcm^�G�cac�lVRhÂdZ¦XKZ¥~CXK[JUMfiNQyF^VWYR�lMX¡ FN°WilMNQI¡GhWiNHZVEHXON9cdReÆ�SbRh3XKZM[� MGhWgG
WYR
GJZV $ÆÇfYR�S WYlMN°ZVNÀWrÂ®RJfiÈ §

´F� = ?����NA	�
��� �F���J�9���Á²V� = ³
�J�F�M�P�V�'��BM��� = �V�P���GB���?�A��
��� µ9�M´F� = ��B!�M�+� = µ=�F� = µPBÁ�?���+�V���?µ9�#BM���e�J�M���F��BM�
= ����µ'�PBM� = � = �V�J��µ=�F�M��?�A��
�MBM� = BI���F��BM���M�J�J�M�V��?�A��
��� ���3�J�'²��¼µJ�'�7�
�3���J�=���Á²M� = ³.�J�#B!�V�+�F��BM��B!�V��B.� =�= µ9�M�V�
²��¼µJ�'��? = �V�J�Vµ=�M�V��������B?�MB3�J�F��µ9�3�:?/A�A��

²M��µPB9��´3� = �M�J�9�������F��BF�7?/A��
�e�F�M�P������BM���G� = ���V� = B?µe�F��?NA��

�
��� ����³M�2�P� = �Å�F�3� B!�V���3��BM� �V�V�$���J�M�'���V�'´3� = � = �M���'��µÀ�]µ9�F�+µ&B
�M� = µh´��9�M�J�J�F����?�A��
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a�b cId!e�f�¡9i£¢:b cI~�l f � fGl�w/s���f¤f/�Mr!�}x�l f!i

Ø�lMN�EHRF FN
c�N&��UVNHZVEHNbcYlMRhÂac�GeZ�XOWYNmfiGeWYXKRJZ_^_T?R�cicYXOLMIKj�Rh�NHf�WYXKSbN
RJf°crWiNHTVcxXOZ�G¦fYNmIKGe«FGeWYXKRJZ�S)NHWYlMRF ¼^CÂdlMNmfYN)WYlVN
ciGeSbN!R�T�NmfiGeWYXKRJZVc�RFEHEHUMf�XOZ�R�fi FNmf § q�[JZMR�fYXKZM[¦XOZMXOWYX¡GeIKXKÊmGhWiXOR�Z_^¼ÜVfgc�W�N9GJEgl�TMfYRFEHNmcic�R�f� FR3N9c&XOWic¥"YS
GeXKZ9$¬Â®RJfiÈ�^_c�U�Egl�G�c
EHGJIKEHUMI¡GhWYXKZM[)WYlVN°fYXK[Jl'W�ÃÄlVGJZV $cYX¡ FNmc�RJÆ�G
cYNÀWdReÆ�RJfg FXKZVGefij� FXm.?NmfYNmZ'WYX¡GeI_N&��U�GhWYXKRJZ�cH^3ÆÇR�fdX×WgcaGJcic�XK[JZVNm ¦c�NHWaReÆ@ MGhWgG § ¢aNH«3W
WYlVN
TMfYRFEHNmcic�R�fic�SQU�crWxNH«FEgl�GeZM[�N) MGeWiG §>� GJEgl�XKZFÆÇRJfiS
c�WYlMN�ZVNÀWrÂ®RJfiÈ�EHGefg �ÂdlMNHfiNbX×WQÂ®RJUVIK �IOXKÈJNbXKZVEÀR�SbXOZM[� VGhWiG$WiR
GefifiXO�NJ^'WYlMNmZºWYNmIOI¡c�WYlVNQEHGJfi �ÎÇR�f% FfiXO�NHfÕÔ-ÂdlVXKEglÌ MGeWiGbXOWaÂ0R�UMIK ¦IKXOÈ�N�WYR�cYNHZV  § `%c�WilMNxZMNHWrÂ0R�fYÈ¬XKcdS!UVEglÌc�IKRhÂ®NHf®WYlVGJZ

{



WYlVN%TMfiRFEÀNmcicYRJf9^=WYlMN&IKGeW�WYNmf-S!UVcrW0Â®GJX×W�ÆÇR�f@WYlVN& MGeWiG�SbReWiXOR�ZbWYRQEHRJSbTMIKNÀWYN%L�NHÆÇRJfiNa[JR�XOZM[°R�Z § naRhÂ®NH�NHf9^JGJc@N9GJEgl�Egl3UMZMÈ
ReÆ@ MGeWiGbGefifYXKJN9cH^3cYRJSbN°GeSbRJUMZ'WdReÆ�TMfiRFEÀNmcicYXOZM[)S
G=j�L?NxGeLMIKN�WYR
RFEHEHUMfm^FlVNHIKTMXOZV[!WiR
lMX¡ FN°ZMNÀWrÂ®RJfiÈ
I¡GhWYNmZVEÀXKNmc §

Ø�lMN°GJL�Rh�N& FX¡cYEHUVcic�XKRJZ¦GeTMT?NmGJIKc0WYR)WilMN°EÀUMfifYNmZ'W�c�WiGeWYN�ReÆ_WilMNxGefYW�XOZºGeTMTVIOX¡EHGeWYXKRJZ¬TVfYR�[JfgGeSbSbXOZM[�^'GJZV �XK[JZVRJfiNmc®G
L?NH3j$RJÆ@T�RJWYNHZ'WiXKGJIOIKj¬�NHfij¬hGeIKUVGeLVION°fiNmcYNmGJfiEgl¦XOZ�GJI×WiNHfiZVGhWiXO�N°TMfiRJ[JfgGeSbSbXKZM[
crWrj3IKNmc § ¤ÌUVI×WiX×ÃpWYlMfiNmG� FNm ºEHR3 MNmcaNmSbTMIORhj
NÀÍ�EHXONmZ�W�WgGJcYÈ�c�ÂdXOWiEglMXKZM[)WYRbGeIKIKRhÂ°^�ÆÇR�fdXOZ�crWgGeZVEHNJ^FG)ZMNÀWrÂ®RJfiÈ)WYlMfiNmG� 
WYRbLMIKRFEgÈ
RJZ$WYlMN°EHRJSbTMIKNÀWYXKRJZ¦ReÆ�G! VGhWiG!fiNmEÀNmXO�N
RJT?NHfgGhWiXOR�Z�ÂdlMXOIKN-GdEHRJSbTMUFWgGhWYXKRJZ�GeIhWilMfYN9GJ �X¡c_Â®RJfiÈ3XOZM[�R�Z� VGhWiGaÂdlMXKEgl°X¡c_GJIOfiNmG� Fj&G=hGeXKI¡GeLMIKN §¼k lMXKIKN0cYUVEgl°GeZxGeTVTMfYR'GJEgl
ÂdXKIOI]cYXKS)TVIOXOÆÇj�WilMN°Â0R�fYÈ
RJÆ£WilMNxEÀRF FN° FNmJNmIOR�T�Nmfm^3WilMN°c�N&��UVNHZVEHN°ReÆ£NmJNmZ�Wgc¦"�UMZ� FNHf�WilMN°lMR3RF I$)ÂdXOIKI_fiNHS
GeXKZ¬WilMNxciGeSbN
 FUMN�WiR!ÆÇUVZV MGeSbNmZ�WgGeI]GJIO[�RJfiX×WilMSbXKE� FNmT�NmZV FNHZ�EÀXKNmc°Î�§ÖÐÉÏ9ÐOÒ]GbEÀNmf�WgGeXKZ$EHGJIKEHUMI¡GhWYXKRJZ¦SQU�crWdÂ�GeXOW®ÆÇR�fd MGhWgGQWiR
GefifYXKJN&L�NHÆÇRJfiN
XOW%EHGeZ¦TMfiRFEÀNHN9 VÔ § Ø�l3UVc�Â®N°EÀR�Z�WiXOZ3UMN�ÂdXOWYl¦WYlVN°ZVG�¨ ©KJN�3XONmÂ�RJÆ]WilMNxGeTMTVIOX¡EHGeWYXKRJZ¦TMfYR�[JfgGeSbSbXOZV[!Â®RJfiIK  §

¨ ZMN!EÀRJSbTMIKNÀ«FXOWrj$ÂdlVXKEglÌS!UVcrW�L�N) FNmGJI×W&ÂdX×Wil�XKc&TVGJ[JXKZM[ §%¨ T?NHfgGhWYXKZM[�cYjFcrWiNHS
caIKXOÈ�N°WYR$fYN9c�NmfY�N�WYlMNQÆÇfYNmNm FR�SÛWiR
SbRhJNx MGeWiG
GJfYR�UMZV $WYR�XKZVEHfYN9GJcYNxc�jFc�WYNHS WYlVfYR�UM[JlMTVUFWm^?c�UVEgl�G�cdSbRh3XOZM[
UVZ'U�c�N9 Ì MGhWgG
TVGe[�Nmc®ÆÇfiRJSoSbNHSbRJfij�WiR¬ FX¡c�È
ÂdlMNmZ
ÆÇfYNmN%SbNHSbR�fYjb[JfiRhÂac@IKRhÂ § Ø]R)G=JRJX¡ )fYN&�'UMXOfiXKZM[°WYlVN&ZMNHWrÂ0R�fYÈb FfiXO�NHf-WYRQL?N�G=Â®GJfYNdRJÆ¼WYlMN�crWgGhWiUVc-RJÆ]GeIKI�SbNmS)R�fYj
TVGJ[JNmcm^�GJZV bWiR!G=JR�XK bl�G='XKZM[°WiRQÂ�GeXOW�ÆÇRJf�G°TVGJ[JN%WYRxL?N�cYÂ�GeTMT?Nm bLVG�EgÈbXOZ
ÆÇfiRJS  FX¡cYÈ?^ ª RJLMZVNÀW®GJfYfgGeZV[JNmcCÆÇR�f0SbNmS)R�fYj
fiNH[JXKRJZ�caÂdlMX¡Egl¥GefiNxWiR¬L?N!U�c�N9 ÌXOZ�GeZ¥GJTMTMIKXKEmGhWiXOR�ZÌÆÇRJf�SbNmcicYGJ[JNxTVG�cYcYXKZM[
WYR¦L?NQXKS)SbR�LMXOIKN § Ø�lMN!Ù%qr`Úc�T?NmEHX×Ü?EHGhWiXOR�Z
 FN9cYEHfYXKL�N9cdGbc�NHWaReÆCEmGeIKIKc®WiR�EÀR�S)S!UMZMX¡EHGeWYN�WYlMN9c�N�fiNH[�XOR�ZVcH^MGJZV  ª R�LMZMNHW�XKSbTMIKNHSbNHZ'Wic%GbÂ0R�fYÈ3XKZM[QTMfiReWiRFEÀRJI §
0�ò10E^.ö'ø_ùðô�þ(6%ùI4�ù�ª
Ø�lMN%ÆÇRJfiNHSbR�c�W03X¡c�XKLMIKN%IKXOLMfgGefijbEÀRJSbT?RJZMNmZ'W0X¡c®GJZ�XKS)TVIONmS)NmZ'WiGhWiXOR�Z�ReÆ]WYlMN�¤ w \]X×WiN J u L c�T?NmEHX×Ü?EHGhWiXOR�Z¬GJc-T�R�f�WifiG=j�Nm bXKZ
WYlVN&TMfiNH3XKRJUVc0c�N9EÕWiXOR�Z § Ø�lMNmcYN&c�WiGJZV MGefg �EmGeIKIKc®GefiNaNÀ«FTMfiNmcicYNm bXKZ�WiNHfiZVGeIKIKj)XKZ�WiNHfiS
c-RJÆ ª RJLMZMNHW0TMfiXKS)XOWYXKJN9cH^'ÂdlMX¡Egl¬ÂdXKIOI
L?Nx FNÀWgGeXKION9 $lVNHfiN § Ø�lMN�ÆÇUMZVEÀWYXKRJZVc%GefiN� MNmcYXO[�ZMNm ¬WYR
S
GhWgEgl¦WYlMR'c�N°cYT�N9EÀXOÜVNm ¦L3j�Ù%qr`Q^�GJI×WilMRJUM[�l$Â®N�WiGJÈJN�WYlMN°IKXKL�Nmf�Wrj
WYRÌU�c�NbZVGeWYXKJNbWrj3T�N9c°XKZ�WilMX¡cx FX¡cYEHUVcYcYXKRJZ�ÂdlMNHfiNbX×WQX¡c�SbRJfiN
XOZ'WiUMX×WiXO�N § D3R�SbNbÆÇUMZVEÕWiXOR�ZVGeIKXOWrj¥XKZV FX¡EHGhWiNm �XKZ�WilMN
Ù%qr`
cYT�N9EÀXOÜ�EHGeWYXKRJZ�X¡c�RJSbX×WYWYN9 ¼^�ZVGeSbNHIKjÌc�UVTMT�R�f�W�ÆÇRJf�EÀR�SbTMIONHWYXKRJZ��'UMNmUMNmcm^�fYNmSbReWYN)Þ&¤¥`x^¼GeZV �c�R�SbNQReWilMNHf�lMXK[JlMNmf�ÃÄIKNHJNmI
EHGJIOI¡cdGefiN�ZMReWdj�NÀW%G=hGeXKIKGJLMIKN §

¤�GJZ3jbEmGeIKIKc®cYT�N9EÀXOÆÇjbG}«¬&® ��¯�°�±�²I¯�³ Wrj3T?N&GJc®GxT�GefgGeSbNÀWiNHf9^JÂdlMX¡Egl¬X¡c0GJZ�XKZ�WiNH[�NHf®NHZ3UMSbNHfgGhWiXOR�Z
ReÆ�«¬P® ��´G²9µ�µ!°�´�´GeZ� ¬hGefiXKRJUVc�NmfYfiRJf®fYNHWYUMfiZÌEÀR�ZV FXOWYXKRJZVc § q�Z�WiNHfiNmc�WYXKZM[�"Y MGeWiG�$QX¡c�fYNHWYUMfiZMN9 ¬WilMfiRJUM[�l$Gefi[JUVS)NmZ'W�T?RJXKZ'WYNmfic §
¶]·�¸�¹1º�·�»N¼½�·!¾M¿|À9º�·
Ø�lMN°TMl3jFcYXKEmGeI�XOZ'WiNHfYÆÖGJEÀN�X¡cdRJT?NHZVNm ¦GeZV ºEÀIKR�cYNm $L3j�NmG�Egl¦GJTMTMIKXKEmGhWiXOR�Z$L3j
WilMNxEHGJIOI¡cNÁ

«¬P® �G¯�°�±�²I¯!³ « µ&�ÃÂG�V�e��³�µ'��?À�J�J���MB2�P�V� =ÅÄPÆ ����µ'�e��³M�=���7�ºµm��B Ä ³�µ��MÇM�J�M�F�'�ÃA��
«¬P® �G¯�°�±�²I¯!³ « µ&�IµM�'�M�J��³�µ'��?mµ9��B�³�µ��MÇM�J�M�F�'�ÃA��

ÂdlMX¡Egl�cYNHfiJN�WiRÁS
GeXKZ'WiGJXOZ�GÁfYNHÆÇNHfiNHZVEHN�EHRJUMZ'W$RJÆxRJUFWgcrWgGeZV MXOZM[2UVcYNHfgc¬R�Z.NmG�Egl� FNH3X¡EÀN § ¨ Z EÀIKR�cYNJ^aR�UFWic�WiGJZV FXKZM[
WYfgGeZ�cYG�EÕWYXKRJZ�c®GJZV ¦GJcic�RFEÀX¡GhWiNm $SbNHSbRJfij
lVGeZ� FION9caGefiN� FNHIKNÀWiNm  §

� GJEgl�GeTVTMIOX¡EHGeWYXKRJZ
[�NHZMNmfiGJIOIKj! FN9GeI¡c�ÂdXOWYl�R�ZMIKj!R�ZMN%TMl3jFcYXKEmGeI� MNH3XKEHNJ^'LMUFW®SbG=j)lVG=�NaSQUMIOWYXKTMIKN%3XKf�WiUVGeI�XOZ'WYNmf�ÆÖG�EÀN9c
WYR4WYlVGeW$ FNH3X¡EÀN�ÂdlVXKEglðhGefijÁXKZ�GeW�WYfiXKLMUFWYN9c¬cYUVEglðGJc�WYfgGeZVc�ÆÇNHf�fiNHIKX¡GeLMXKIOXOWrjÁIKNH�NHI�GeZV #�'UVGeIKXOWrj2RJÆ°cYNHfi3XKEHN § Ù%XKf�WiUVGeI
XKZ�WiNHfYÆÖGJEHNmcbS
G=j4L?N¥GJcic�RFEHXKGeWYNm ÁÂdX×Wil.c�NmZV �GeZV +fiNmEHNHXKJN¥��UVNHUMN9c
UVcYNm 2ÆÇRJf
WilMN�Ge[�[JfiNH['GhWYXKRJZÁReÆ�NHJNmZ'WicbT?R�c�WYNm 2WiR
SQUVI×WiXOTMIKN°Ù%qrc §

«¬P® �G¯�°�±�²I¯!³ « µ&�Iµ = �'��BM� « µ�?mµ9��B�³�µ��MÇM�J�M�F�'�@�$�MB = �?�MB+��µG�'��B�B = µ9��� ÄM« µPÈ!B�B = µ9�?�É�
µ9��B�´3�J�F��µIÊ�ÇM�e�M�M�'�@�$µm��B#¯M�V�=��µIÊ�ÇM�e�M�M�'�@�$µm��B ÄM« µ&ÇM�J�M�M���ÃA��

«¬P® �G¯�°�±�²I¯!³ « µ&� Æ �V�PB = ��� « µ�?mµ9��B ³�µ'�MÇM�e�M�M�'�@�ºµ9��B « µPÇM�J�F�M�'�ÃA��
`aZ¦XKS)T?RJfYWiGJZ'W®TVGJf�W�ReÆ£WYlMN ��µ��'��B�B = µ9�?� crWifYUVEÀWYUMfiN�XOZ�EÀIKUV FNmc0WilMN°c�T?NmEHX×Ü�EmGhWiXOR�Z¬ReÆ£WYlMN�fiNHSbReWiN&ZVR3 MN�ÂdXOWYl¦ÂdlMX¡Egl�WiREÀR�SbSQUMZMX¡EHGeWYN § Ø�lVN%Ù%qr` cYT�N9EÀXOÜ�EHGeWYXKRJZ�X¡c�EÀR�ZVc�TVXKEHUMRJUVcYIKj)cYXOIKNHZ'WdGeL?RJUFW0WYlMN�ZMNHWrÂ0R�fYÈ
GJ V FfYN9cYcYXKLMXOIOWrjbGJcYT�N9EÕWic®cYUVEgl$G�c
X¡ FNHZ'WYXOÜVNmf0ÆÇR�fYS
GeW®GeZ� �ZVGJS)N&fYN9c�R�IOUMWYXKRJZ�TMfiReWiRFEÀRJI¡c §£k N&l�G=JN&G� FRJTMWYNm 
WYlMN°cYX×«
RFEÕWiNÀW�lVGefg FÂ�GefiN%GJ M MfYN9cYc0TMfiNmcYNHZ'W0XKZ
GeIKI�NÀWilMNHfiZMNÀWaEmGefg Mc0G�c®RJUMf�ZVGJS)XKZM[bcYEglVNHSbNJ^FGeIKRJZV[QÂdXOWYlºGxWrÂ®R!RFEÀWYNÀWdT?RJfYW®Z3UMS!L�Nmfm^MGJZV ¬G�cYcYUMSbNm �WYlVGeWdZMR!fiRJUMWYXKZM[
X¡c�ZMNmEHNmcicYGJfYj § P0ION9GefiIOjºSbRJfiN)Â0R�fYÈÌÂdXKIOI@L?NbfYN&�'UMXOfiNm �WYRºc�UVTMT�R�f�W°ZMNHWrÂ0R�fYÈFc&UVcYXOZM[ºSbXO«3N9 �SbNm MXKG$Wrj3T�N9c�WYRÌEÀR�Z3JNHfYW
L?NÀWrÂ®NHNHZ¦WilMN°hGefiXOR�UVc�GJ M FfiNmcicYXOZM[bciEglMNHSbNmc §
ËÌ·�ÍTÎÃ¾PÏTËÌÀI¼�ÀIÐÃ·�ÍT·�¼½
¤ÌNmS)R�fYj)fiNH[JXKRJZ�c�WYRxL?N%U�c�N9 
XOZ$EÀRJSbS!UMZMX¡EHGhWiXOR�ZVc@RJÆ¼WYlMN&UVc�Nmf-TMfiRFEÀN9cYc@S!UVc�W0L?N%fiNH[JX¡c�WYNHfiNm )ÂdXOWYl
WilMN%È�NHfiZMNHI?c�RxWYlVGeW
XOWdEmGeZ$NHZVcYUMfiN%WilVGhW®WYlMN�SbNHSbR�fYjbfiNHS
GeXKZVc®TMl3jFc�X¡EHGJIOIKj
GJEHEHNmcic�XKLMIKN&L3jbWilMN&ZVNÀWrÂ®RJfiÈ)l�Gefg FÂ®GJfYN § Ø�lVN&È�NHfiZMNHI�[JNmZMNHfgGeIKIKj
 FR3Nmc°WYlMX¡cxL3j�"YTMXKZMZMXKZM[� FRhÂdZ9$$WYlVN�SbNHSbRJfij�GJ[�GeXKZVc�W°S)N9EglVGeZVXKcYS
c°ÂdlMX¡Egl�GeW�WiNHSbTFWxWiRÌS)Rh�N
XOZ�GJEÕWiXO�NbfYNm[JXKRJZVc�WiR
cYIORhÂ®NHfdGefiNmG�c�ÎÖcYUVEgl¦G�cd FX¡c�ÈMÔ §

Ø�lMN°L�GJcYXKE�EHGJIOI¡cdGefiN�Á
s



«¬P® �G¯�°�±�²I¯!³ « µ&��¯M���?µ'�MBM� =!Ñ �=�Ò?mµm��B�³�µ��MÇM�J�M�F�'�@�b�M��µh� ÄP« µ = B!�M�F��ÈF�3� = �V�3���$µ9��BÔÓF�e�F��B!�Õ�
�MB = ���PB+��µ��m���=���'��B�B =ÔÄMÑ �=�9È�B�B = µm���É�$µ9��B ÄPÑ �=��� = ��ÇM�J�M�F�'�ÃA��

«¬P® �G¯�°�±�²I¯!³ « µ&� Æ � = ����µ'�MBF� =�Ñ �=�Ö?Hµ9��B ³�µ'�MÇM�e�M�M�'�@�)�M�Vµh� ÄM« µ = B!�V�F�GÈF�3� = �M�3�É�¬µ9��B Ñ �=��� = ��ÇM�J�F�M�'�ÃA��
RdNm[JX¡crWifiGeWYXKRJZ4WgGeÈ�Nmc!WYlMN�c�WiGJf�WiXOZV[�G� M FfiNmcic¦ÎÖXOZ+WilMNºZVGhWiUMfiGJId3XOfYWYUVGJI�S)NmSbRJfijÁc�T�GJEÀN¦ReÆ&WYlMNÌTVfYRFEÀN9cYcgÔ!GeZV 2IONmZM[eWil
ReÆ&WYlMNÌfiNH[�XOR�Z_^-GJIOR�ZM[�ÂdXOWYlðGeW�WYfiXKLMUFWYN9cbÂdlMX¡Egl+EmGeZ�c�T?NmEHX×ÆÇj2UVcYGJ[JN¦TVGhWYWYNmfYZVcm^0EmGJEglMN9GeLMXKIKX×Wrj�^0GeZ� 2GJIOXK[JZMSbNmZ�W § Ø�lVN
Ñ �=�?� = ��ÇM�e�M�M�'� X¡c°UVcYNm ¥WYRºXK MNHZ'WYXOÆÇj�WilMNbfYNm[JXKRJZ¥XKZ�IKGeWYNmf&WifiGJZVciGJEÕWiXOR�ZVc § Þ&NHfiNH[�XKc�WYfgGhWiXOR�Z�XKc�ZVReWQc�WYfiXKEÀWYIKj�ZMNmEHNmcicYGJfYj�^LMUFWaEmGeZ¬lVNHIKT�WYlVN&È�NHfiZMNHI?WYR!ÆÇfiNHN�UMT¬UMZ3UVcYNm $GefiNmG�c § D3RJSbN�TMl3jFc�X¡EHGJI? FNm3XKEHNmc®S
G=j)ZVReWdc�UMTVT�R�f�WdGQI¡Gefi[JN�GJ M MfYN9cYciGeLMIKN
SbNHSbRJfijbS
GeT$GJZV �S
G=j
fiN��'UMXKfYN� FNmGJIOIKRFEHGeWYXKRJZ
WiR!fiNÀWgGeXKZ$GJEmEÀN9cYc-WYRbG°ÜM«FN9 $G� M FfiNmcic0cYTVGJEHN § ÎÖØ�lMN�3XKf�WiUVGeI�GJ M MfYN9cYc0XKc
ZMRJWaZMNHN9 FNm $L3j
WYlMNxEHUMfifYNmZ�WdIKXOLVfiGJfYj
XKZ¦WYlMNx FNmfYNm[JX¡crWifiGeWYXKRJZ¬EmGeIKI;^VLMUFW%cYNHfiJNmc�G�c®GbfiNHSbXKZV FNmf0WiRbWYlMNxEHRF FN° FNH�NHIKRJT?NHf §
~MUMWYUMfiNQXKSbTMIONmSbNHZ'WiGeWYXKRJZVc%SbG=j¦GeIKIORhÂ�ÆÇRJf&SQUMIOWYXKTMIKNQRh�NHfiIKGJTMTMXKZM[bSbGJTMTMXKZM[�caReÆ@SbNHSbRJfijJ^�TVGefYWYX¡GeIC FNmGJIOIKRFEHGhWiXOR�Z_^VGJZV 
WYlVN°SbGJTMTMXKZM[bReÆ@c�l�GefiNm �SbNmS)R�fYj$c�Nm[JSbNHZ'Wicm^FXKZ¦ÂdlVXKEglºEHG�c�N9c®WYlMN°3XKf�WiUVGeI_G� M FfiNmcic0S
G=j�L?N°fiN��'UMXKfYN9  § Ô

× ·!¼�Ø�¹�¼�Ð À9¼ÉØ#¾M·�º�·�¹Ù¸�¹1¼ÉÐ
Þ�GhWiG)SbReWiXOR�ZºRJT?NHfgGhWYXKRJZ�c0R�T�NmfiGeWYN�RJZº FN9cYEHfYXKTFWYR�fdcrWifYUVEÀWYUMfiNmc�ÂdlVXKEglºlVG=�N%WilMN�ÆÇRJfiS¥Á

�MB = �?�MB+��µG�M�3�J���Ô� �MB = ���MB2��µ������e���Ú�
��µ��J�M�Vµh��Û�Ü	³M��Ý�B:� ��µ��e�M��µh��Û�Ü Æ ��BM�@�
�Ã�Vµ9��B�Þ�ß���B	³M��Ý�B!ÇM�J�M�M���@� �9�Vµ9��BIÞ!ß���BTÇM�J�M�F�'�@�
�Ã�Vµ9��B�àPÛ���Bá´3����µ3���3��B+� �9�Vµ9��BIÞ!ß���B�ÓF�J�F��B��Õ�
�Ã�Vµ9��B�àPÛ���B�µF�J��B = �F�7� � �
�Ã�Vµ9��B�Þ�ß���B	¯M�V�J� = �M�'�:�
�Ã�Vµ9��B�Þ�ß���B ¬ �3�����?µe��BM� Æ ��BM�@�
�Ã�Vµ9��B�Þ�ß���B�ÓF�J�F�!B!�Õ�
�Ã�Vµ9��B�Þ�ß���Bá´�BM��B����É�

� �
ÎÖEmGeIKION9 ]«�¬P® ��µIÂG³�±�¯9Â�Ó��!´�°�â Ñ °!³�± GeZ� Q«¬P® � Æ È�±�È9�!´�°�â Ñ °�³!± ^efiNmcYT�N9EÕWiXO�NHIKjJ^ML3j�WilMNxÙ&qr`�c�T?NmEHX×Ü?EHGhWiXOR�Z�Ô�GeZ� ¦cYNHfiJN�WiREHGJfYfij¥XKZFÆÇR�fYS
GhWiXOR�Z4GeL?RJUFW)IORFEmGhWYXKRJZ�cxXKZ4SbNHSbRJfij¥WilVGhWbGefiN
WYlVN�WiGJfY[�NÀWgc°ReÆ%cYNHZV 4RJfQfiNmEHNHXKJN
R�T�NmfiGeWYXKRJZVcm^@GeIKIORhÂdXKZM[
ÆÇRJf�G�[�NHZMNmfiGJICciEHGeW�WiNHfÀÓ=[�GeWYlMNmf%EHGJTVGeLVXOIKX×Wrj § ¤¥GeZ3jºReÆ�WilMNQÜ�NHI¡ Mc�GefiNxZMReW�XKZ�WiNHZV MNm ÌWiR$L?N!ÜVIOIKNm �ÆÇfYR�SoWYlMN)UVcYNHf�c�X¡ FNJ^
LMUFWQGJfYN)S
GeXKZ'WiGeXKZMN9 ¥L3jºWYlVN
lVGefg FÂ�GefiN! FNm'X¡EÀNÌÎÖRJf�ÈJNmfYZMNmI�lVGefg FÂ�GefiN! FNm'X¡EÀN
 FfiXKJNHfÕÔ&GJc�XOW�TVfYRFEÀN9cYcYNmc�XOWic��'UMNmUMNbReÆ
RJUMWic�WiGeZ� FXOZV[ÌRJT?NHfgGhWYXKRJZ�c § q�Z�R�UMfQEHG�c�N)WilMN�IKXOLMfgGefij�S
GeZVXOTMUVIKGeWYNmc°WYlMN ³M��Ý�B ÜVNmIK �ÂdXOWYlMR�UFWxXKZ�WiNHfiJNmZ�WiXOR�Z�ÆÇfYR�S WYlVN
RJT?NHfgGhWiXOZV[�cYjFcrWiNHS�ÂdlVNHZbX×W- MNÀWYN9EÕWgc�GeZbGeIKfYN9GJ Fj°T?NHZ� FXOZV[���UVNHUMNdRJÆ?R�T�NmfiGeWYXKRJZVc § v&c�Nmfic�S
G=jQEglVGJXOZ!WYR�[JNHWYlMNmf@SQUMIOWYXKTMIKN
fiN��'UMNmc�WicaWYR¬GJIOIKRhÂ�ÆÇRJf�[JNHZVNHfgGeI]ciEHGeW�WYNmfÕÓh[�GeWYlMNmfdRJT?NHfgGhWYXKRJZ�cdUVcYXOZM[$G�c�XKZM[�IONQEHRJZ'WYfiRJICc�Nm[JSbNHZ'W&GJZV ºSQUVI×WiXOTMIKN! MXKcÖïrRJXKZ'W
 MGeWiGbc�Nm[JSbNHZ'Wgc�Î;GJc�XKZV FX¡EHGeWYNm $XKZ¬WilMN ´3�J��µF���3��B ÜVNHI¡ VÔÀ^VGeZV ¬WYl3UVcdGbcYXOZV[JIKN�XKZ'WYNmfiG�EÕWYXKRJZ$ÂdX×Wil¬WilMN°IKRhÂ0Nmf0I¡G=jJNmfic § Ø�lVNcYUMS RJÆ-WYlVN Ó3�J�F��B!� c&ReÆ0WYlMN� VGhWiGºcYNH[�S)NmZ'Wic�X¡c�TMfYN9c�NmZ'WYNm �XKZ�WilMN ÓF�e�F��B!� ReÆ0WYlMN�EHRJZ'WYfiRJI@cYNH[JSbNmZ�W § Ø�lMN ´�BM��B!���ÜVNmIK ¦X¡c�SbGJfYÈ�Nm $L3j
WYlMN°ZVNÀWrÂ®RJfiÈ� FNH3X¡EÀNxGJc�XOWaTMfiRFEÀNmcicYNmc0WYlMNx MNmciEÀfiXOTFWiRJfgc §

`%IOI¼RJÆ_WYlMN� FN9cYEHfYXKTFWYR�fic®GefiN%TVfYN9c�NmZ�W�XKZ�WYlVN�U�c�Nmf®cYNH[�S)NmZ'W®RJÆ]SbNHSbRJfijJ^3ÂdlMX¡Egl$EmGeZ¬L?N�SbG� FN�GJEHEHNmcic�XKLMIKN&L?ReWil�WiR
WYlVN)ZVNÀWrÂ®RJfiÈ� FNH3X¡EÀNbGeZV ¥WYR¦WYlVN)R�T�NmfiGeWYXKZM[ºc�jFc�WYNHS §)w I¡GJEÀXKZM[$WYlMN
 FN9cYEHfYXKTFWiRJfgc&XKZ�NHXOWYlMNmf°ÈJNHfiZMNmI×ÃÄRJZMIKjºSbNHSbRJfijJ^¼R�f
RJZ¦WilMN!EmGefg $Â®RJUVIK ¦S
GeÈ�Nxc�R�S)NxG�EHEHNmcic�N9c�SQUVEgl�cYIORhÂ®NHf9^FRJf%LMfYN9GeÈ$TMfYRJWYN9EÕWYXKRJZºL?RJUMZ� MGefiXON9cH^VRJfaL?ReWil § `% M FfiNmcicYNmcdXKZ
Gb FNmciEÀfiXKTFWYR�faGefiN&UVcYNHfd3XKf�WiUVGeI_G� M FfiNmcic�N9c�GJc�Â®NHIKI §

Ø�lMN°L�GJcYXKE�RJT?NHfgGhWiXOR�Z¬UVcYNm $WiR)SbRh�N� VGhWiG!WiRbGbfiNHSbRJWYN�ZMRF FN°XKc�Á
«¬P® �G¯�°�±�²I¯!³ « µ&� ® �V�PBI´3�J�M�7?mµ9��B « µ&ÇM�J�M�M���@�º�PB = ���MB2��µ��M�'�J��� ÄMÆ �V�3� = µ&��BM� =�® B = ��µ9��B Ñ �=�?� = ��ÇM�e�M�M�'�ÃA��

Ø�lMN&S)NmSbRJfij!fiNÀÆÇNmfYNmZVEÀN9 
L3jQWilMN<Æ �V�3� = µ&��BM� =!® B =�ÂdXOIKI�ZMReW®L�N�EÀRJTVXON9 
XOZ'WiR!cYNHZV 
LVU�.?Nmficm^3GeZV 
S!UVc�W0ZMRJW0L?N�GJI×WiNHfiNm UMZ'WYXKI3WYlVN�cYNHZ� xRJT?NHfgGhWiXOR�ZQlVG�c�EÀRJSbTMIKNÀWiNm  § Ø�lMX¡c� FX�.�NHfgc£ÆÇfYR�S¯WYlVN�c�WiGJZV MGJfi xv%ZMXO«!c�NmS
GeZ'WYX¡EHcCReÆ ² = µPBM�7?NA RJf �J�J�F�@?�A ^GeZ� 
EÀRJfifiNmcYT�R�ZV Mc@fiRJUM[�lMIKjxWYRxWYlMN�¤ w q@EHGJIOIÃÑ�®�¬ � ¬P= �e�J�M� § naXK[JlMNmf-IKNH�NHIVIKXKLMfiGJfYXKNmc-c�UVEgl�G�c�¤ w q@RJf w Ù&¤oÆÇfiN��'UMNHZ'WiIOj
UVcYN�GºUVcYNHfYÃÄcYT�N9EÀXOÜVNm ¥WiGJ[ÌhGeIKUMNbWYR�cYNHIKNmEÀWQGeSbRJZM[ºS!UMI×WiXOTVION�SbN9cYciGe[�NQWrj3T?Nmc § q�Z ª RJLMZMNHW°WYlMX¡cxSbN9EglVGeZMX¡cYS X¡c�ÆÇUMIKIOj
EÀR�Z'WYfiRJIKION9 °L3j°WYlMN�UMTVT�Nmf�ÃÄIONmJNmI�IKXOLVfiGJfYj�^hXOZ)RJUMf@EmGJcYN0¤ w \_XOWYNJ^�GJc£WYlMX¡c@G=JR�XK Vc_RhJNmfYIKR�G� FXKZM[dWYlVN®L�GJcYXKE0SbNmcicYGJ[JN-SbRh3XKZM[
SbNmEglVGJZMX¡c�S
c�ÂdXOWYlºRJT?NHfgGhWiXOR�ZVc®XOZ¦WYlVNxEÀfiX×WiXKEmGeI¼TVGeWYlºÂdlMX¡Egl¦GJfYN�ZMRJW�ZVNHNm MNm ¦L3j$GeIKI_GeTVTMIOX¡EHGeWYXKRJZVc §

Ø£RbXOZMXOWYX¡GeIKXKÊHNxG)fYN9EÀNmXO�N�R�T�NmfiGeWYXKRJZ_^'WilMN�ÆÇRJIKIORhÂdXKZM[
EHGJIOI¼X¡c�UVcYNm �Á
«¬P® �G¯�°�±�²I¯!³ « µ&� ® �V�PB�¯M�V�h�@?mµ9��B « µ&ÇM�J�M�M���@�º�PB = ���MB2��µ��M�'�J��� ÄMÆ �V�3� = µ&��BM� =�® B = ��µ9��B Ñ �=�?� = ��ÇM�e�M�M�'�ÃA��

`a['GeXKZ_^¼WilMNbS)NmSbRJfij�c�T?NmEHX×ÜVN9 ¥L3j�Æ �V�3� = µ&��BM� =!® B =�S
G=jÌL?N!Ü�IOIKNm �ÂdXOWYl�GeZ�XOZVEHRJSbXKZM[$SbN9cYciGe[�N)GeW°GJZ3jºWYXKS)N
GJZV SQU�crWaZMRJWaL�N°fiNHIKXKNm ¦UMT?RJZ¦WYR
fiNÀWgGeXKZ$XOWic&EÀUMfifYNmZ'W�hGJIOUMN9c §:� GJEgl¦T�R'crWiNm ¦fiNmEÀNmXO�N°EHGeZºGJEmEÀNmTFWaRJZMIKj$GbcYXOZV[JIKN°XOZVEHRJSbXKZM[
SbNmcicYGJ[JN�^£WilMRJUV[Jl�WYlVN$XKZVEÀR�SbXOZM[¥S)N9cYciGe[�N�ZMNmNm ÅZMRJWQÜVIKI®WYlMN$NHZ'WYXKfiN$cYNÀW!RJÆafYN9EÀNmXO�N
LMU�.�NHfgc § Ø�lMX¡c!GJIOIKRhÂac�ÆÇRJf!WYlVN

}



fiNmEÀNmXOTMW0ReÆ_SbN9cYciGe[�Nmc@ÆÇR�f0ÂdlVXKEgl�R�ZMIKjbGJZ�UMTMT?NHf�L?RJUMZ� �ReÆ¼WilMN�S)N9cYciGe[�N%cYXOÊmN%X¡c-È3ZMRhÂdZ_^3GeZ� 
RJL33XKGeWYN9c-GQcYNmEHRJZV ¬c�NmZV 
WYR)WifiGJZVcrÆÇNmf�WYlMN°SbN9cYciGe[�N�cYXOÊmN�ÎÇLMUMWaRJZMIKj�ÂdlMNmZ¦NH«FTMIOX¡EÀXOWYIKj¬fiN��'UMN9crWiNm $XOZ¦WilMNxGhWYWYfiXOLMUMWYNmcdc�WYfiUVEÀWYUMfiN9Ô §

ãä¾MÎ9å7¹�¼�Ð�ÀI¼�ØÔæKÀI¹�½�¹�¼�Ð
D3j3ZVEglMfiRJZVXOÊ9GhWYXKRJZ�T�R�XOZ'Wgc�SQUVc�W°L�N
XKZVEÀIKUV FN9 ¥XKZÅGeZ3j�EÀR�fYfiNmEÀW�TVfYR�[JfgGeSoWYRºNHZ�c�UMfiN!WYlVGeWxRJT?NHfgGhWYXKRJZ�c&R�Z� MGeWiG¦ÂdlMX¡Egl
GefiNQcYT�N9EÀXOÜVNm ¦WiR¬L?N!cYNHZ'W%R�f%fiNmEÀNmXO�Nm ºEÀR�SbTMIONHWYNxL3j¦WYlVN°WYXKSbNQWilMNHXKf%hGeIKUMN9c%GefiNxZMNmNm FN9  §&¨ ZÌWilMN!cYNHZV MXOZM[$c�X¡ FNJ^�WYlVN
LVG�c�X¡E�EHGeIKI|Á

«¬P® �G¯�°�±�²I¯!³ « µ&�9´3�J�F� Æ �J�V��?mµ9��B « µ&ÇM�J�M�M���@�º�PB = ���MB2��µ��M�'�J��� Ä�ÄMÆ �V�'� = µ&��BF� =�® B = A��
EglMN9EgÈ3c%ÆÇRJf°GJZ'jºR�UFWic�WiGJZV FXKZM[¦cYNHZ� Mc�RJZ�WilMN�« µPÇM�J�M�F�'� ^�GJZV �fiNÀWiUMfiZVc�XOZçÆ �V�3� = µ���BM� =�® B =bWilMN)ÜVfic�W�RJZMN!ÂdlMXKEgl�lVG�cEÀR�SbTMIONHWYN9 ¼^MRJfÒ«¬P® �G³9Â�±9� Æ Â�³�° § Ø�lMX¡caEHGJIOI_EmGeZ¦L�N°U�c�N9 $XKZVcYXK MN�GbTVfYR�LMXOZV[!IKR3RJT$ÆÇRJf%EHRJSbTMIKNÀWYXKRJZ §Ø�lMN°N&�'UMXOhGJIONmZ�WdLMIKRFEgÈ3XOZM[
EmGeIKI¼XKc�Á

«¬P® �G¯�°�±�²I¯!³ « µ&�9´3�J�F��èV��µPB@?mµ9��B « µ&ÇM�J�M�M���@�¦�'���Fµ=�'�M�'�����J�F�#±�µÕ����ÂG��B:�
�MB = ���PB+��µ��F�3�J��� Ä�ÄMÆ �V�'� = µ&��BF� =�® B = A��

ÂdlMX¡Egl
EHGeZbL?Na3XONmÂ0N9 !G�c�G�IKR'R�T)GJfYR�UMZV bEHGJIOI¡cCWYR�« µ&�9´3�e�M� Æ �J�M�7?�A § Ø�lVN ±�µÕ����ÂG��B T�GefgGeSbNÀWiNHf�cYT�N9EÀXOÜVNmc@XKZ
GefiLMXOWYfgGefijÎÇLVUFW@S)R�ZMReWiRJZMX¡EHGJIOIKj�XOZ�EÀfiNmGJcYXKZM['Ô]UMZMXOWicClMRhÂ4IKRJZV[%WiR�cYT�NmZV !XOZ)G%LMU�c�j'ÃÄÂ®GJX×W�IOR3R�TQL?NÀÆÇRJfiN�c�ÂdXOWiEglMXKZM[&WYR�GeZ)GeIOWYNHfiZVGeWYXKZM[
cYIONmNHT?Ó=WYNmc�WdIOR3R�T § ` ±�µÕ����ÂG��B hGeIKUMN°RJÆ£ÊHNmfYRbXKZV FX¡EHGeWYNmc®WilVGhWdWilMNxEHGJIOI_cYlMR�UMIK ¦ZMNmJNmf�cYIKNHNHT §q�Z¦GQEÀR�SbTMIONHWYNmIOj
cYj'SbSbNÀWifYX¡EdÆÖG�c�lVXOR�Z_^JWilMN�S)N9cYciGe[�N%EÀR�SbTMIONHWYXKRJZ
WiNmc�W�EmGeIKIKc-WYR!L�N�UVcYNm ¬RJZ
WilMN%fiNmEHNHXKJN&cYX¡ FN&GJfYN�Á

«¬P® �G¯�°�±�²I¯!³ « µ&��¯M�V�=� Æ �J�V��?mµ9��B « µ&ÇM�J�M�M���@�º�PB = ���MB2��µ��M�'�J��� Ä�ÄMÆ �V�'� = µ&��BF� =�® B = A��
«¬P® �G¯�°�±�²I¯!³ « µ&��¯M�V�=�!èV��µPB@?mµ9��B « µ&ÇM�J�M�M���@�¦�'���Fµ=�'�M�'�����J�F�#±�µÕ����ÂG��B:�

�MB = ���PB+��µ��F�3�J��� Ä�ÄMÆ �V�'� = µ&��BF� =�® B = A��
Ø�lMN¦LMIKRFEgÈ'XKZM[¥ÆÇRJfiSRJÆdWYlMNºEHGJIOI¡c!Â0NmfYN$XOZVEHIOU� FNm ÁL�N9EHGeU�c�N¬WYlMN¦XOSbTMIKNHSbNmZ�WgGhWiXOR�Z2GeIKIKRhÂac°ÆÇRJfbG�LMIORFEgÈ3XKZM[�Â�GeXOW

ÂdlMX¡Egl�X¡c%S!UVEgl�SbRJfiNxNÀÍ�EHXONmZ�W�WYl�GeZÌWilMNQN&��UVXOhGeIKNHZ'W�UVc�Nmf�ÃÄIKNHJNmI_WiNmc�W�Ã�GeZV 3ÃÄIKR'R�TÌJNmficYXOR�Z § Ø�lMN9c�NQWrÂ0R¬TMfYXKSbX×WiXO�Nmc)ÎÇXKZ
NmG�Egl$ FXKfiNmEÕWiXOR�Z�Ô�WYRJ[�NÀWilMNHfdEHGJZ¬L?N�UVc�N9 ¬L3jbWilMN�S)N9cYciGe[�N&T�GJcic�XKZM[QIKXKLMfiGJfYjbWiR!XKSbTMIKNHSbNHZ'WaG)=GJfYXKNÀWrjbRJÆ£SbNmcicYGJ[JN�c�NmZV 
EÀR�SbTMIONHWYXKRJZ)TMfiRJLMXKZM[ § Ø�lMN�EÀUMfifYNmZ'WCXKSbTMIONmSbNHZ'WiGeWYXKRJZb FR3Nmc�ZMRJWCj�NÀW�c�UVTMT�R�f�W@[�NHZMNmfYX¡E-EHRJSbTMIKNÀWYXKRJZ¦�'UMNHUVNmcCÂdlMX¡Egl!Â®NHfiN
XKZ�WifYRF FU�EÀNm ¬XOZ$WYlVN�EmGeIKI« µ&�Iµ = �'��BM� «¬!é=WilMX¡c®ÆÇNmGhWiUMfiN&ÂdXKIOI_cYR3RJZ¦GeIKIORhÂ�ÆÇR�f®NHÍ�EÀXKNHZ'W�WYNmc�WYXKZM[)ReÆ�EÀRJSbTMIKNÀWiNm ¬RJT?NHfgGhWYXKRJZ�cRJZ¦SQUVI×WiXOTMIKN°lVGJZV FIKNmc §

k N-lVG=�N�ZMRJW£jJNHW£XKSbTMIONmSbNHZ'WYN9 �WYlMN®EÀR�S)TVIONHWYXKRJZ}�'UMNmUMN-SbNmEgl�GeZMX¡c�Sº^=ÂdlMX¡EglxÂ®RJUMI¡ �L�N0N��'UMXKhGeIKNHZ'W£LMUMWClMR�T�NHÆÇUMIKIOj
ÆÖGJc�WYNmf�WYlVGJZ¦WYlMN°[�NHZMNmfYX¡E&v%ZMXO« �J�F���V�MB:?�A SbN9EglVGeZMX¡cYS §

ê ë Zd½ ê Z�ì éíïî ì/Z í Z ê »£¾�»CîÀë ê
Ø�lMN
XKZMXOWYX¡GeI@XKS)TVIONmS)NmZ'WiGhWiXOR�Z�ReÆ ª R�LMZMNHW�Â�GJc�ÂdfiX×WYWYNmZ�UVZV FNHf!~MfiNHN ª DFÞ ± § t § naRhÂ®NHJNmfm^�WilMN ª RJLMZVNÀW°ÈJNmfYZMNmI�Ge[�NHZ'W
cYlMRJUMI¡ �L�N)ÆÖGeXKfiIOjÌT?RJfYWiGJLMION!WYRºRJWYlMNmf�GJfiEglVX×WiNmEÕWiUMfiNmc�GeZV �RJT?NHfgGhWiXOZM[ºcYj3c�WYNmS
c�G�c�X×WxGhWYWYNmS)TMWic�WYRºTMfiRh3XK MN)G-,VNÀ«FXKLMIKN
XKZ�WiNHfYÆÖGJEHN!WiRºWYlMN� MNH3XKEHNblVGefg FÂ�GefiN § Þ%NmT�NmZV FXKZM[ÌRJZ�WYlVN
TVGefYWYX¡EÀUMI¡Gef° FNm3XKEHNJ^_WilMN
XKZ�WiNHfYÆÖGJEHN)ÂdXOWYl�WilMN
ÈJNmfYZMNmI�Ge[�NHZ'W
S
G=j�L?Nx FRJZMN°NHÍ�EÀXKNHZ'WYIKj�UVcYXOZV[�G)cYS
GeIKI_c�NHWaReÆ�fYR�UFWYXKZMN9c § Ø�lMX¡cdI¡G=jJNHf9^3lMRhÂ®NHJNmf�IOXKSbX×WiNm ¼^MX¡cdÈ�NHj�XKZÌGeIKIORhÂdXKZM[ ª R�LMZMNHW
L?ReWYl4WYR�EHR3NÀ«FXKc�WQÂdXOWYl4RJWYlMNmf!ZVNÀWrÂ®RJfiÈ'XKZM[ÌTMfiReWiRFEÀRJI¡cm^CG�cxÂ®NHIKI0GJcQIONmJNmfiGJ[JNbÆÇfiRJSçGeZ4NH«'WiNHZVcYXKJN�NH«3X¡c�WYXKZM[�lVGJfi FÂ�GefiN
 FfiXO�NHf@LVG�c�N § qÄW�ÂdXKIKI�GeI¡cYR�GJIOIKRhÂ ª R�LMZMNÀW�U�c�Nmfic�WiR�WiGJÈJNdXKS)SbN9 FXKGeWYNaG� FhGeZ'WiGJ[JN�ReÆ?WYlMN%ZMNÀ«3W-EÀR�SbS)RF FXOWrjQT?NHfYÆÇRJfiS
GeZVEHN
ïrUMSbTVcm^Mc�U�Egl$GJc®ÂdXKIOI�RFEHEHUMf�XOZ¦crWgGeZV VGefg �NÀWilMNHfiZMNHWm^FGJc0WYlVNHj
RFEHEHUMf §-¨ UMf�[�R�GeI?X¡c-WiR!È�NHNmT$GJc0SQU�Egl�ÆÇUMZVEÀWYXKRJZVGJIOXOWrj¥âMð�)
ReÆ-WYlMN)ÈJNmfYZMNmI£G�c%T?R�cic�XKLMIKNJ^_cYXOZ�EÀNxWifiGJZVcYX×WiXOR�ZMXOZV[�WYlVNQWilMfYN9GJ ÌRJÆ0EÀR�Z'WYfiRJI_ÆÇfiRJS G$UVcYNHf&ñ c&GeTMTMIKX¡EHGhWiXOR�Z¥XKZ'WYR�WilMN)ÈJNHfiZMNmI
XKZVEÀUMfgcdGbc�XK[JZVX×Ü�EmGeZ'WaGeSbRJUVZ�WdRJÆCRh�NHfilMNmG� �ÎÇR�Z$WilMN°RJfg FNmf®RJÆ®u�Ý_cdGeWaL�N9crWÕÔ §

¤ÌR'crW°EÀUVfYfiNHZ'W&lVXO[�l¥T?NHfYÆÇRJfiSbGJZVEÀNQS)N9cYciGe[�XOZV[¬XKS)TVIONmS)NmZ'WiGhWiXOR�ZVc�GefiNxWYXKNm �JNmfYj$WYXK[Jl'WiIOjºWiR¬WilMN!l�Gefg FÂ®GJfYN § `%I×Ã
WYlVRJUM[�l°WYlMX¡c�GeTMTVfYR'GJEgl°lVG�c]TMfiRhJNmZ�X×Wgc�NmI×ÆVXKZQ�NHfij&[�R3R3 xT�Nmf�ÆÇR�fYS
GeZ�EÀNJ^=XOWCl�GJcCGeI¡c�RaIKNm xWYR�EÀRJZ�c�X¡ FNHfgGeLVION@ÆÇfgGe[�SbNHZ'WiGeWYXKRJZ
ReÆCL�RJWYlÌEÀRF FXKZM[bGeZV ¦EÀR�ZVEÀNmTFWYU�GeI¼N/.�RJfYWicm^FL?NmEÀR�SbXOZM[
G)LVGJfYfiXONmf-WiR)WYlMN°ÂdX¡ FN°cYEmGeIKN�G� FRJTMWYXKRJZ¦ReÆCEHIOU�crWiNHfiXOZM[!WYN9EglMZMR�IORJÃ
[JXKNmc §Q¨ ZMN!WYNmc�WiGJSbNHZ'W&WiR¬WilMNbEÀUMfifYNmZ'W&TMfiRJLMIKNHS EmGeZ�L?N)ÆÇRJUMZ� �XKZ�WYlVN![�fYRhÂdXKZM[�Z3UMS!L�Nmf�RJÆ0EÀU�crWiRJS TMfiReWiR3EHRJI¡c%GJZV 
EÀR�Z'WYfiRJI¼TMfiRJ[�fiGJSbc0ÆÇR�f�WYlMNxT?RJTVUMIKGJf%¤Ìj3fiXOZMNHWaZMNÀWrÂ®RJfiÈ
XKZ�WiNHfYÆÖGJEHNmc §®¨ Z¦WYlMNxRJWYlMNmfdlVGeZ� ¼^MWilMN°fYN9EÀNmZ�WaÙ&qr`�cYT�N9EÀXOÜ�EHGeÃ
WYXKRJZ¬XKc®GeZ¬GeW�WiNHSbTFW®WYR!c�WiGJZV MGJfi FXKÊHN%WYlMN&lVGefg FÂ�GefiNdXOZ'WiNHfYÆÖGJEÀN�GJc0c�NmNHZ
ÆÇfiRJS GxU�c�Nmf0T?NHfgc�T?NmEÀWYXKJN�^�LMUMW®XOWic0JNmfYjbZVGeWYUMfiN
TMfiNmEHIOUV MNmc&WYlMN
U�c�NbReÆ-WYNmEglVZMRJIKRJ[�XON9c�cYUVEgl�GJc�NÀWilMNHfiZMNHW § qÄW°GJIKcYRºc�T?NmEHX×ÜVN9c�ZMNHXOWYlVNHfxG$ÂdXOfiNbTMfYRJWYRFEÀR�I£ZVRJfxG¦EÀRJlVNHfiNHZ'W
GeZ� $EHRJSbTVGhWiXOLVION°UVcYNHfdXKZ'WYNmf�ÆÖG�EÀN §

ØCGeÈ3XKZM[ºWYlMN9c�N
X¡cic�UMN9cxXKZ'WYR�GJEmEÀR�UMZ'Wm^ ª R�LMZMNÀW!Â®G�c° FNmcYXO[�ZMNm �ÂdXOWYl4GÌ MX�.�NHfiNHZ'W!GJTMTMfiR�GJEgl § q�Z'WYNHfiZVGJIOIKjJ^ ª R�LMZMNHW
UVcYNmc0GQ FN9cYEHfYXKTFWYR�f�ÃÄLVG�c�N9 )GJfiEglVX×WiNmEÕWiUMfiNdÂdlMXKEgl¬XKc0JNmfYj)c�XKSbXOI¡Gef0WYRxÙ&qr`�R�f0vaÃÄ¢%NÀWm^3LMUMW0NÀ«3WiNHfiZVGeIKIOj ª RJLMZVNÀW0S
GJXOZ'WiGJXOZ�c
WYlVN&[�R�GeI�ReÆ£cYUMTMT?RJfYWYXKZM[)GQcYXOSbTMIKN&SbN9cYciGe[�NaTVGJcicYXOZM[QXOZ'WYNmf�ÆÖG�EÀN § q�Z¬Ù%qr`x^3WilMN� FNmciEÀfiXOTMWYRJfgc-GJfYN%TVGJcic�N9 � FXKfYN9EÕWiIOj)WYR!WYlVN

S



lVGJfi FÂ�GefiNJ^JÂdlMXOIKNaXKZ ª RJLMZVNÀW�WilMNHjbGefiNac�XKSbTMIKj!UVcYNm 
WYRQ FN9cYEHfYXKL?N�WYlMN� MGhWgG°IKG=j�RJUFW-cYT?NmEÀXOÜVN9 bL'j!WYlVNaUVcYNHf-XKZ�G°[�NHZMNmfYX¡E
Â�G=j §

qÄW
X¡cbUMTÁWiR�WYlMNºÈJNmfYZVNHIdGeZV 2IKRhÂ�ÃpIKNH�NHI�IOXKLMfgGefij�lMRhÂ WYlVN� MGhWgG¥X¡c
GJEÀWYUVGJIOIKjÅXOZ'WiNHfiTMfYNHWYN9 ¼^0GJZV ÁlVRhÂ X×W
X¡c
c�NmZ'W
RJf�fiNmEHNHXKJNm ¥L3jºWYlMN
GJEÀWYUVGJI@ FNH3X¡EÀN § q�ZV FNmNm ¼^_WYlMN
 FN9cYEHfYXKTFWYR�fic&S
G=jÌNH�NHZ¥L?N
UVcYNm ¥L'j�G¬Ù&qr`dÃ�EÀRJSbTMIKX¡GeZ'W°XOZ'WYNmf�ÆÖG�EÀN�^
RJf%WYfgGeZVcYI¡GhWYN9 ºXOZ'WiR�WYlVNxÆÇRJfiS
GhW%NH«FT�N9EÕWYN9 ÌL3jºZMRJZFÃ�EÀR�SbTMIOX¡GeZ'W!Î;EÀR�S)SbRF FXOWrjMÔdlVGJfi FÂ�GefiN § v&c�XKZM[$G¬ FNmciEÀfiXOTMWYRJfYÃÄLVGJcYNm 
GefgEglMXOWYN9EÕWYUVfYNaGJIKcYRxTMfiRh3XK FN9c�ÆÇRJf®GeZ�XKZMlMNmfYNmZ'WYIKj)G�c�j3ZVEglMfiRJZVRJUVc�XKZ'WYNHfYÆÖGJEHNJ^3GeIKIORhÂdXKZM[�ÆÇR�f�WYlVN%SbRJfiNaN/.�NmEÀWYXKJN&RhJNHfiI¡GeT)ReÆ
EÀR�SbTMUFWiGeWYXKRJZºGeZV ºEHRJSbSQUMZVXKEmGhWYXKRJZ¦ÂdlMX¡Egl¦EmGeZ¦S
GJcYÈ�IKGeWYNmZVEÀj$XOZ$WYlMN°ZVNÀWrÂ®RJfiÈ §

q�Z+WYlVNÌTVGefYWYX¡EÀUMI¡Gef�EmGJcYNºReÆ ª R�LMZMNHW�RJZ+NÀWYlVNHfiZMNÀW9^0WilMNÌÈJNmfYZVNHIaGeZ� 2IKXKLMfiGJfYjÅ[�IOUVNºWYfgGeZVcYIKGeWYN9c)WYlMNÌUVcYNHf&ñ c
c�NmZV 
 FN9cYEHfYXKTFWYR�f°XOZ'WiRÌÈJNHfiZMNmI@lMNmG� FNHfgc�ÂdlMX¡Egl�GJfYNbTMfiNmcYNHZ'WiNm � FXKfYN9EÕWYIKj�WiRºWYlMN
ZVNÀWrÂ®RJfiÈ�XOZ'WiNHfYÆÖGJEÀN
ÂdXOWYlÅGºT?RJXKZ'WYNHfxWYRºWYlVN
UVcYNHf&ñ c� MGeWiG §@k lMNHZ¦TVGJEgÈ�NÀWgc®GJfYfiXKJN%R�Z¬WilMN°XKZ�WiNHfYÆÖGJEHNJ^ ª RJLMZMNHW�ÜVNHI¡ Mc�WilMN�XOZ'WYNmfYfiUMTFWaGJZV $EHRJTMXKNmc0WilMN°XOZ�EÀRJSbXKZM[
 MGhWgG
 FXKfYN9EÕWiIOjºWiR�WYlVNbGJTMTMfiRJTMfiX¡GhWYNQIORFEHGeWYXKRJZ_^�ÂdlMX¡Egl¥X¡c�EHGeI¡EÀUVIKGeWYNm ¥L3jºcYNmGJfiEglVXOZM[�WYlMfiRJUM[�l�WilMNQWgGeLMIKN)ReÆ-T?R�c�WYN9 �fiNmEÀNmXO�Nmcm^
IKR'R�È3XOZM[�ÆÇRJf)WilMNÌ FNmciEÀfiXOTMWYRJfbGhWYWiG�EglMNm 4WYR�WYlMNºlMN9GJ 4RJÆ%WilMNºXOZVEHRJSbXKZM[�SbN9cYciGe[�N § Ø£RJ[JNHWYlMNmfm^�WYlMNºXKS)TVIONmS)NmZ'WiGhWiXOR�Z
EÀR�ZVcYXKc�WicQReÆaG�ÊmNHfiReÃ�EÀRJT3j¥cYNHZ� ¼^@c�XKZM[JIKNÀÃ�EÀR�T3j¥fiNmEÀNmXO�N¬ FXKfYN9EÕWiIOj�ÆÇfYR�S U�c�Nmf!cYTVGJEHNJ^@GeZV 4UVc�N9c°WilMN¬NH«3X¡c�WYXKZM[�lVGJfi FÂ�GefiN
 FfiXO�NHf�TMfiRh3XK FN9 ¬L3j
WilMN°RJT?NHfgGhWiXOZV[bcYjFcrWiNHS §

C�ò�ñ_ò ø]üÚû�ù�ª£ó+ø��-þ�ö�÷FùI4C÷Mþrû-ÿ
`%c& FNmciEÀfiXKL�N9 ºNmGefiIKXONmfm^3WilMN!GJTMTMIKXKEmGhWYXKRJZ�ñ cdLVU�.?NmficaSQUVc�W%L?NxS
GJ FNxXKSbSbRJLMXKIONQL�NHÆÇRJfiNQGhWYWYNHSbTFWiXOZV[
WYR¬cYNHZ� $R�fafiNmEÀNmXO�N
 MGeWiG § Ø£RÁGJEmEÀR�S)TVIOX¡c�l�WilMX¡cH^ ª RJLVZMNÀW¬TVfYRh3X¡ FNmc�GJZðXOSbTMIKNHSbNmZ�WgGhWiXOR�ZðReÆ°Ù%qr`aÃÄc�Wrj3ION�SbNmS)R�fYj+fiNH[JX¡c�WYfgGhWYXKRJZ § v&c�Nmf
SbNHSbRJfij4fiNH[�XOR�ZVcbÂdlMX¡Egl�GJfYNºWiRÅL�N�GJEHEHNmcic�N9 ÁL3jÁWYlMNÌZMNHWrÂ0R�fYÈ2 FNH3X¡EÀNÌSQU�crW¬L?NÌÂdXKfYN9 + MRhÂdZ+L3j2XOZFÆÇR�fYSbXKZM[�WYlVN
RJT?NHfgGhWiXOZV[&cYj3c�WYNmS WYlVGeW£WilMN0fiNH[�XOR�ZQcYlMRJUMI¡ °ZMRJWCL?N®S)Rh�Nm  §£ª R�LMZMNHW�EHRJSbS
GeZV Mc£ÂdlMX¡EglQfiNÀÆÇNmf]WiR%IKR3EmGhWiXOR�ZVc]XKZQSbNmS)R�fYj
UVcYNaG�S)NmSbRJfijxlVGeZ� FION�^eÂdlMX¡EglbXKc@XKZ'WYNmfYZVGJIOIKjQGJZ!XKZV FNH«!XKZ�WiR°GeZ
GefifiG=j�RJÆ�c�WYfiUVEÕWiUMfiNmc�ÂdlMX¡Egl)EHRJZ'WiGJXOZ)XKZFÆÇRJfiS
GhWYXKRJZbcYUVEgl
GJcCWilMN�TMl3jFc�X¡EHGJIMGeZV !3XOfYWYUVGJIFGJ M FfiNmcicYNmcCReÆ�WYlMNdfiNH[�XOR�Z_^hX×Wgc�IONmZM[eWil_^�GJZV )GeZ3jxc�T?NmEHXKGJIMGhWYWYfiXOLMUMWYNmc §7ô NHfiZMNHIFGeZ� QZMNHWrÂ0R�fYÈ
fiRJUFWiXOZMN9c�UVc�N)WilMN
SbNHSbRJfijÌlVGeZ� FION
GJZV �WilMN
GJcic�RFEHXKGeWYNm �WiGJLMION)WiRºEHRJZ3JNmf�Wä�'UMXKEgÈ3IKjÌL�NHWrÂ0NmNHZ�UVcYNHfYÃÄcYTVGJEHN)G� M FfiNmcic�N9c
GeZ� 
ÈJNmfYZMNmI×Ã�cYTVGJEHNxÎÇRJf®TMl3jFc�X¡EHGJI¡Ô-GJ M MfYN9cYcYNmcm^JÂdlMX¡Egl$EmGeZbWilMNHZ$L�N�EÀR�Z'�NHfYWYN9 )WYRQLVUVc�GJ M FfiNmcicYNmc@L3j)WYlMN� FNm'X¡EÀN� FfiXO�NHf §

Ø�lMN�GeIOWYNmfYZVGeWYXKJNdWiRxWilMXKc0SbNHSbRJfij)lVGeZV MION�cYEglMNmSbN%Â®RJUMI¡ bL�N%WYRQÆÇRJfgEÀNaWilMN%U�c�Nmf�WYR!TMfiNmcYNHZ'W®GJIOI? MGhWgGxXKZ�TMl3jFc�X¡EHGJI
GJ V FfYN9cYcYNmcm^MR�fdWYR�GJIOIKRhÂ�WilMN ª RJLVZMNÀW%fiRJUMWYXKZMNmcaG�EHEHNmcicdXOZ'WiRbWYlMNxÈ�NHfiZMNHI£EÀRJfiN°SbNHSbRJfij¬S
GJZVGe[�NHSbNHZ'WdWiGJLMIKNmc�WiR¬EglMNmEgÈ
ÆÇRJf!GJEHEHNmcic�XKLMXKIOXOWrj¥RJÆaGeIKI0GJ V FfYN9cYcYNmcm^£GJZV �WYR�T?NHfYÆÇRJfiS WifiGJZVcYIKGeWYXKRJZ § qÄÆdS)N9cYciGe[�Nmc°GJfYfiXO�NbÂdlMNHZÅWilMN�fiN��'UMN9crWiXOZM[ÌU�c�Nmf
TMfiRFEÀNmcicxX¡c)ZMReW)XOZ+EÀR�Z�WiNÀ«3W!XKZ4WilMN¦ÈJNHfiZMNmI;^�WilMN$3XKf�WiUVGeI®S
GeTMTVXOZM['c!GJfYN¬ZMReWbZVGhWiUMfgGeIKIOjÅG=hGeXKIKGJLMIKN
WYR¥WYlMN¦XOZ'WiNHfifYUMTMW
cYNHfi'X¡EÀN°fiRJUMWYXKZMNJ^VGJZV ¦WYlVNHj¬Â®RJUVIK ºlVG=�N�WYR�L?NQEÀR�Z3JNHfYWYN9 $GJZV ºEglMNmEgÈ�Nm  § RdNH[�XKc�WYNmfYN9 ¦S)NmSbRJfij¬lVGJZV FIKNmcaGJfYN°UVcYNm $WiR
fiNm FUVEHN�WYlMX¡cdRhJNmfYlVNmGJ ¬GeZV ¦UMZVEHNHfYWiGJXOZ'Wrj §

C�ò1032Ìÿ�õaý°û0þ�ÿ0÷Mö�4@ÿ�õó�û0ÿ%ÿaø£ú?÷Fþ�û-ÿ%ö
Ø£R4c�lVGJfYN¦WilMN�ZMNHWrÂ0R�fYÈ4XKZ'WYNmf�ÆÖG�EÀNJ^ ª RJLVZMNÀW�TMfiRh3XK MNmc
GeZ�NmZV FT?RJXKZ�W¦GeLVc�WYfgGJEÀWYXKRJZ_^�c�XKSbXOI¡GefbWiRÁG�Ù%XKfYWYUVGJIaq�Z'WYNHfYÆÖGJEHN
XKZ4Ù%qr` §�� GJEgl�NHZV MT�R�XOZ'WQX¡cQUVZMX��'UMNmIOj�X¡ FNHZ'WYXOÜVN9 ÅL3j�GJZ4GJ M FfiNmcicÕÓ=T?RJfYW�T�GeXKfm^@GeZ� ÅEHGeZÅL?N$EHRJZMZVNmEÕWiNm �WiR¥G�cYXOSbXKIKGJf
NHZ� FT�R�XOZ'WaR�Z¦G)fiNHSbReWiN�lVR�c�W § ~MR�fdNmGJEgl¦NHZ� FT�R�XOZ'W9^3WYlMNmfYN°X¡cdGeZºGJcic�RFEHXKGeWYNm Q�'UMNHUMN�RJÆ�cYNHZV ¦GeZ� ¬fiNmEHNHXKJN° FNmciEÀfiXKTFWYR�ficm^
ÂdXOWYlºÂdlMX¡Egl$WilMNxGeTVTMIOX¡EHGeWYXKRJZ¦TMfiRJ[JfgGeS EHRJSbSQUMZVXKEmGhWYN9c §

Ø�lMN$Ù%qr`oc�T?NmEHX×Ü?EHGhWiXOR�ZÁc�WiGhWiNmcQWYlVGeW)GJIOI�EÀR�S)TVIOX¡GeZ'W) MNH3XKEHNmcQÂdXOIKIdc�UMTVT�R�f�W)UMZMfiNHIKXKGJLMION$ FNHIKXO�NHfijJ^�LMUFW
cYUMTMT?RJfYW
ReÆ0fYNmIOX¡GeLMIKN! MNHIKXO�NHfij¦R�f&fiNmEHNHTFWiXOR�Z¥X¡c%R�TFWYXKRJZ�GeI § Ø]R$XOSbTMIKNHSbNHZ'W°fiNHIKXKGJLMION) FNHIKXKJNHfijÅÎÖ`%P ô ÃÄLVGJcYNm �ÔÕ^ ª RJLMZMNHW�GJTMT?NHZV Mc
cYRJSbN!NH«3WYfgG�ÜVNmIK Vc&XKZ�WYlMNblMN9GJ FNmf�RJÆ0N9GJEgl¥T�GJEgÈJNHW&ÂdlMX¡Egl�EÀRJZ'WgGeXKZVc&GºcYN��'UMNmZVEÀN)Z3UMSQL?NHf°GeZ� �GJZ�GJEgÈ3ZMRhÂdIKNm M[JSbNHZ'W
Z3UMSQL?NHf § Ø�lMN�c�NmION9EÕWYXKRJZ¬ReÆ]fiNHIKXKGJLMIKN& FNmIOXKJNmfYjbRFEHEHUMfic0L3jbWYlMN�UVcYNHf�c�NHW�WiXOZM[!WYlVN�GJTMTMfiRJTMfiXKGeWYN�,�Ge[!XOZ¬WYlMN ��µG�'��B�B = µ9���c�WYfiUVEÕWiUMfYN° FUVfYXKZM[blVGeZ� FIONxEHfYN9GhWiXOR�Z §

Ø�lMN�cYNHZV FXKZM[)GeZV 
fiNmEHNHTFWiXOR�Z�ReÆ_SbN9cYciGe[�Nmc�I¡Gefi[JNmf@WYl�GeZ�WilMN�lVGefg FÂ�GefiNdSbGe«FXOS!UMSËWYfgGeZVcYSbXKcicYXOR�Z
UMZMXOW�Î;¤�Ødv&Ô-XKc
GJEglVXONmJNm ¬XOZ¦WilMN ª RJLMZMNHWdIKG=j�NHf�ReÆ£WYlMN°È�NHfiZMNHIp^MGJc�SbR�c�WdZMRJZMÃpTMfiRJ[�fiGJSbSbGJLMIKN%UMZV MNHfiIOj3XKZM[
 FNH3X¡EÀN° FfiXO�NHfgc®GJfYN�UMZVGJLMIKN
WYRÌT?NHfYÆÇRJfiS WilMXKc°ÆÇUMZVEÕWiXOR�ZVGeIKXOWrj¥L3j�WilMNHS
cYNHIKJNmc § D3XKZVEÀN ª R�LMZMNÀWxU�c�N9cxGº FNmciEÀfiXOTMWYRJfYÃÄLVGJcYNm �GefgEglMX×WiNmEÀWYUMfiNbÂdlMXKEgl�EHGJZ
fiNÀÆÇNHf�WiR�GefiLMXOWYfgGefij�GJ M FfiNmcicYNmc®XOZºUVcYNHfacYTVG�EÀNJ^FXOW%X¡c�T�R'cYcYXKLMION�WiR>�'UMNHUMN�WilMNQcYNHZV $RJfdfiNmEHNHXKJN�XOZÌ¤�ØdvaÃÄcYXKÊHNm ¦TMXKNmEHNmc®WiR
WYlVNx FNH3X¡EÀN�ÂdX×WilºIOXOW�WiIONxRh�NHfilMNmG�  §

C�ò1C÷ö®ø]ÿ<õ[4@ÿ�õøó�ø]ú�ø]þ�ù-ø
`%cd MNmciEÀfiXOL?Nm $NmGJfYIKXONmfm^3cYNHZV ¦GeZV $fiNmEÀNmXO�N�EHRJSbS
GeZV Vc0XKZ ª RJLMZMNHW�GJfYN�NmG�Egl$ FN9cYEHfYXKL?Nm $L'j$GeZºGJ M FfiNmcicm^'G)IKNHZM[JWYl_^MGJZV 
G�SbN9cYciGe[�N°WiGJ[ § Ø�lMNQWgGe['c%GefiNQS
GJZVGe[�Nm ÌGhW�WYlVNQUVcYNHf�IONmJNmI;^�L?NHXKZM[¦G�cYcYRFEÀX¡GhWiNm ºÂdXOWYl�WilMNbGeTMTMfiRJTVfYX¡GhWiNQ FNmciEÀfiXKTFWYR�fic §
Ø£R¬XKZMX×WiXKGeWYN)WYlVN!R�T�NmfiGeWYXKRJZ_^�WYlMN ª RJLVZMNÀW�UVc�Nmf°Ge[JNmZ'W!ÎÇXKZ¥WilMN)fYR�UFWYXKZMN}« µ&� ® �M�MBI´3�J�F� RJf¤« µ&� ® �V�PB�¯M�V�J�Vµ=�M� Ô�G� M Mc�G FN9cYEHfYXKTFWYR�fCWYR&WYlMNdGeTVTMfYR�TMfiXKGeWYNÒ��UVNHUMN�^hÜVIKIOXKZM[�XOZ!WYlMNaG� M FfiNmcic£GJZV !IONmZM[eWil § ¤�NmcicYGJ[JNmc£IKRJZM[�NHfCWYlVGJZ)G&lVGJfi FÂ�GefiN0¤¥Ødv

|



GefiNalVGJZV FIKNm ¬L'j!WYlVN� FfiXKJNHf9^3GeZV � MRQZMRJW®EÀR�SbTMIOX¡EHGeWYN&SbGeW�WiNHfgc-GhW0WYlMX¡c®IONmJNmI §�¨ ZVEÀN%WYlMN� FN9cYEHfYXKTFWYR�fic0GefiN��'UMNHUVNm ¼^'WYlVN
ª RJLMZVNÀWdUVcYNHfaGe[�NHZ'WdS
GeÈJN9cdG!ÆÖGJc�W®WifiGJT$XKZ'WYRbWilMN°ÈJNmfYZMNmI�WYR
c�WiGefYW�WYlMN°R�T�NmfiGeWYXKRJZ¦XOZ$WYlVN°lVGefg FÂ�GefiN §

Ø�lMN®ÆÖG�crW@WifiGJTQSbNmEglVGJZMX¡c�S�X¡c�UVcYNm !L3j ª RJLMZMNHW�GJc@EÀUVfYfiNHZ'W�lVGefg FÂ�GefiN® FNm3XKEHN� MfYXKJNmficC FR�ZMReW@lVG=�N®WYlMN�lVGJfi FÂ�GefiN
 FR3RJfiL?NHIKI¼S)N9EglVGeZVXKcYSÛGJcafYN&��UVXOfiNm ¬L'j¬WYlMN°Ù&qr`¯c�T?NmEHX×Ü?EHGhWiXOR�Z § Ø�lMX¡c�WYfgGeT$Wrj3TMX¡EHGeIKIKj
WiGJÈJNmc�IKNmcic®WYl�GeZ�u�Ý_caGJcdcYlMRhÂdZ
L3j�RJUVf°S)N9GJcYUMfiNHSbNHZ'Wic §Qk lVNHZ�lVGefg FÂ�GefiN!GJfYfiXO�Nmc�ÂdlMX¡Egl�EmGeZ�c�UVTMT�R�f�W�WilMN
 FR3RJfiL�NmIOI@SbNmEgl�GeZMX¡c�Sº^¼WilMX¡c�WYfgGeT�WYXKSbN
ÂdXKIOI_L?N°fiNHSbRhJN9 ¬GhWdL?ReWil$WilMNxcYNHZV ºGeZ� ¬fiNmEHNHXKJN�WYfgGeZVciGJEÀWYXKRJZVc §

v%T�R�Z¬WilMN�ÆÖGJc�W®WifiGJT_^'WYlMN ª RJLVZMNÀWdÈJNmfYZVNHI�Ge[JNmZ'W®IKR3RJÈFc0WYlMfiRJUM[�l�WilMN�ZMNHÂdIKj>�'UMNHUMN9 $ MNmciEÀfiXOTFWiRJfgcH^3GeZ� ¬T?NHfYÆÇRJfiS
c
WYlVNQZMN9EÀNmciciGefij
WYfgGeZVcYI¡GhWYXKRJZºXKZ'WYR
WilMN°ÆÇRJfiS
GhW%fiN��'UMXKfiNm ¦L3j¬WilMNxUMZV MNHfiIOj3XKZM[¬ FfiXO�NHf9^MRJf&L3j�WYlVNQlVGJfi FÂ�GefiN�X×Wgc�NmI×Æ § Ø�lVN
LVG�c�X¡E�SbNÀWYlVR3 )RJÆ�XKZ'WYNmfiG�EÕWYXKZM[�ÂdXOWYlbWYlVNdlVGefg FÂ�GefiN0[�R'N9c�WYlVfYR�UM[Jl!WYlMN%[JNHZVNHfiXKE� FNm'X¡EÀNa MfYXKJNmf@TMfYRh3X¡ FNm !L3jxWilMNaÈJNmfYZVNHI §
Ø�lMX¡cxlVG�c�WYlVN¬GJ FhGJZ�WgGe[�N
ReÆdTMfiRh'X¡ FXKZM[ÌGº[JfiNmGeWQ FNmGJI-ReÆÒ,VNH«FXOLMXKIKX×Wrj�GeZV �NmZVGeLMIKXKZM[ ª RJLMZVNÀW°WYR¥RJT?NHfgGhWYN
R�Z4GºÂdXK MN
fgGeZM[�N�ReÆ%l�Gefg FÂ®GJfYN § Ø�lVN$SbRJfiN$cYT?NmEÀX¡GeIKXKÊHNm 4S)NHWYlMRF 2ReÆaXKZ'WYNHfgGJEÀWYXKZM[¥ÂdXOWYl2WYlVN$lVGJfi MÂ®GJfYN¬GG.?N9EÕWgcQR�ZMIOj�WilMNºc�NmZV 
RJT?NHfgGhWiXOR�ZVcm^3GJZV ¦XKcdcYlMRhÂdZ¦RJZ$WYlMN°fiXK[Jl'WdXOZÌ~CXO[�UMfiN)u §

~VRJf@G�~MfiNHN ª DFÞ�NHWYlMNmfYZVNÀW� FfiXO�NHfCÆÇRJf@NH«FGJSbTMION�^ ª RJLMZMNHW@ÂdXOIKI3WYfgGeZVcYI¡GhWYN®WilMN�'XKfYWYUVGJI3G� M FfiNmcic�N9cCXOZ!WYlMNa MNmciEÀfiXOTFWiRJfgc
XKZ�WiR �V�!�M´ Egl�GeXKZVc § Ø�lMN°ÜVfgcrW �V���M´ ÂdXKIOI]EHRJZ'WiGJXOZÌG
EHRJT3j�ReÆ�WilMNxNÀWilMNHfiZMNHWalMNmG� FNHf%GJZV  ª RJLMZMNHWalMNmG� FNHf § Þ&NHT?NHZV MXOZM[RJZºÂdlMNHWYlMNmf�WYlMN! MGhWgG!fiNH[�XOR�Z¦EHfYR'cYcYNmc�G)TVGJ[JN�L�R�UMZV MGJfYj$XOZºSbNHSbR�fYj�^3WYlMNmfYN°S
G=j�L?N°RJZMN°R�f�WrÂ0RbSbRJfiN �V�!�M´ c § Ø�lVN
�V���F´ c%ÆÇRJIKIORhÂdXKZM[¬WYlMNblMN9GJ FNmf�GJfYN!ReÆ0Wrj'T?N¦Ñ �G°�ú�± ^VÂdlMX¡Egl� FNmcYXO[�ZVGhWiNmc%WYlMNbUVcYNbReÆ-NH«3WYNHfiZVGJI�c�WYR�fiGJ[JN�^�GJZV �S
G=jÌN9GJEgllVG=�NbWYlMNmXOf!RhÂdZ�ÆÇfYNmN�fYR�UFWYXKZMN¬G�cYcYRFEÀX¡GhWiNm �ÂdX×WilÅWYlVNHS §�¨ ZVEÀN�WYlMN¦EglVGeXKZÅXKcQLMUMXKI×W9^@X×W!XKc��'UMNHUMN9 ¼^@GeZV �WilMN$ MfYXKJNmf�ñ c
RJUMWYTMUFWafiRJUMWYXKZMN�XKcaEmGeIKION9  §

Ø�lMNQlVGefg FÂ�GefiN� FNm3XKEHN°ZMReWiX×ÜVN9cdWilMN°ÈJNmfYZMNmI¼WYlVfYR�UM[JlÌGeZºXKZ'WYNHfifiUMTFWaSbNmEglVGJZMX¡c�S ÂdlMNHZ� MGeWiGblVG�caGefifiXO�Nm ¬GeWaWYlVN
XKZ�WiNHfYÆÖGJEHN § Ø�lMN°ÈJNmfYZVNHI�IOR3R�È3c�GeWdWYlMN�Wrj3T�N�Ü�NHI¡ ¬XKZ¦WYlMN°NHWYlMNmfYZMNHWdlMNmG� FNHf9^MGeZV $TVG�cYcYNmc ª RJLMZVNÀWdTVGJEgÈ�NÀWgc-WiR
RJUMf�XKZMTMUFW
fiRJUFWiXOZMN § qÄW!NmZVcYUMfYN9c°WilVGhWbGÌTMfiNÀÃÄT�R'crWiNm �fiNmEÀNmXO�N
XKc!Â�GeXOWYXKZM[ÌÆÇRJfQWYlMN$TVGJEgÈ�NÀW!GeW!XOWic! FNmc�WYXKZVGhWiXOR�Z4NHZ� FT�R�XOZ'W9^�EÀRJTVXON9c
WYlVN� MGhWgG$XKZ'WYR¦WYlVN
UVc�Nmf�ñ c�T�R'crWiNm �LMU�.�NHf9^]UVT? MGeWYN9c°crWgGhWYU�c�ÜVNHI¡ Mc�ÆÇR�f°fYNmIOX¡GeLMIKN!WYfgGeZVcYT�R�f�W°R�T�NmfiGeWYXKRJZ_^]GJZV ¥ÆÇfYNmNmc�WYlVN
XKZVEÀR�S)XKZM[bLMU�.�NHf § Ø�lMX¡cdcYXOZM[�ION�LMUI.?Nmf%EÀR�T'j¬XKcdZVNmEÀN9cYciGefijbWYRbUVcYN°NÀ«FX¡crWiXOZV[)NHWYlMNmfYZVNÀWalVGJfi FÂ�GefiN�XOZÌG)[JNmZMNHfiXKE%ÆÖGJcYlMXKRJZ §
Ø�lMN�lVGefg FÂ�GefiNdNÀ«FT?NmEÕWgc�GQEÀNmf�WgGeXKZ�ÆÇR�fYS
GhW0ÆÇRJf®X×Wgc®XOZVEHRJSbXKZM[QLMUI.?Nmf�cYTVG�EÀN%ÂdlVXKEgl¬ MR'N9c®ZMReW�S
GeT�Â®NHIKI?WYRxWilMN ª R�LMZMNHW
ÎÇR�fxÙ%qr`�Ô�ÆÇR�fYS
GhW9^£XKZÅTVGJf�WiXKEHUMIKGJfm^£SbR�c�WQlVGefg FÂ�GefiNbXKcQXOZVEmGeTVGJLMIKN
ReÆa FNÀWiNHfiSbXOZMXKZM[ºWilMN$ FN9crWiXOZ�GhWYXKRJZÅG� M FfiNmcic�ÆÇRJfQGJZ
XKZVEÀR�S)XKZM[bTVG�EgÈJNÀWdLMUMW%c�XKSbTMIOj$ÂdfYXOWYN9c�X×WaXKZ'WYR)WYlVN°ZMNÀ«3W%G=hGeXKIKGJLMIKN&fiNmEHNHXKJN°c�IKReW §
Ø�lMN�fiNmc�W�ReÆ�WYlVN�ÈJNmfYZMNmI%Ge[�NHZ'W
lVGeZ� FION9cbWYlVN�SQUMZ� MGeZMN�WiGJcYÈFcbReÆ°ÈJNmNHTMXKZM[�fiNÀÆÇNHfiNHZ�EÀN�EÀR�UMZ'WicbÆÇR�f�RJT?NHZ.GJZV �EÀIKR�cYN
RJT?NHfgGhWiXOR�ZVcm^'GJZV �EÀfiNmGeWYXKZM[!GJZV � FN9crWifYRhj3XKZM[xÙ&q�lVGeZ� FION9c®ÂdlMNHZ¦EHGeIKIKNm bWiR! FRbc�R!L3j!WilMN�UVc�Nmf®GJ[JNmZ�W § Ø�lVN&XKZ'WYNHfYÆÖGJEHNaWiR
WYlVNmcYN°ZMRJZFÃ�EÀfiXOWYX¡EHGeI¼T�GhWYlºfiRJUFWiXOZVNmc�X¡c�WYlMfiRJUV[Jl$WYlMNQc�WiGJZV MGJfi ¦EglVGefgGJEÀWYNmf� MNH3XKEHN°RJT?NHfgGhWiXOR�ZVc®XOZVEHIOU� FXOZV[ �G�V�J� ^ �����V�J� ^GeZ�  µe�V�MBM� §

û X[ZÒü�îÀ¿ÒZçì$½�îqü}Zd½�¹
k N°WiGJÈJN°WrÂ®R
S
GhïrRJf&GeTMTMfiR�G�EglMNmc®WiR� FfiXO3XKZM[
WYlVNQGJEÀWYUVGJI]lVGJfi FÂ�GefiN�TMfiNmcYNHZ'WaXOZ�G¬c�jFc�WYNHSoUVcYXOZV[ ª R�LMZMNHW § Ø�lMN°ÜVfgc�W
GeZ� �SbR'crWxT?RJfYWiGJLMION
X¡c�WiRÌUVc�N�WYlMN
NH«3X¡c�WYXKZM[Ô"�ZVGeWYXKJN&$$[�NHZMNmfiGJI×ÃÄTMUMfiT?R�cYN) FfiXKJNHfgcm^]GeZV �XKZVcYNHfYWxlMR3RJÈFc�WYR ª R�LMZMNÀWxL3j
GJ V FXOZV[�X×W)GJcQGJZMReWilMNHfQNÀWYlVNHfiZMNÀW)TMfYRJWYRFEÀR�I@Wrj3T�N�ÎÇRJf!XOZÅ[�NHZMNmfiGJI;^Cq �+�Õ� |Jt'y § y¬IKRJ[�XKEmGeI�IKXKZMÈ�EHRJZ'WYfiRJIÉÔ § Ø�lMN¬=GJfYXKRJU�c
Wrj3T�N9c®ReÆ_WifiGeÍ
E%ÂdlMX¡Egl$EHGJZ$GJTMT�N9Gef®RJZ¬GJZ¬NHWYlMNmfYZMNHW®ZVNÀWrÂ®RJfiÈ)GJfYN�c�Nm[JfiNH[�GeWYN9 bL'j
U�c�XKZM[! MXKc�WYXKZVEÕWdhGeIKUMN9c-RJÆ_WYlMN B3�!�V�ÜVNmIK �XOZ¥WYlMN
c�WiGJZV MGefg ÌNHWYlMNmfYZMNHW�T�GJEgÈJNHW&lMN9GJ FNmf § Î;Þ%Nm3XKEHNmc�ÂdlMX¡Egl�EHRJSbSQUMZVXKEmGhWYN)UVcYXOZV[¬ZMR�ZFÃpNHWYlMNmfYZVNÀW�S)N9 FX¡G¬lVG=�N
cYXOSbXKIKGJf%SbNÀWilMRF Mc�ReÆ-EÀI¡GJcicYX×ÆÇj3XKZM[�Wrj3T?Nmc&ReÆ@WYfgGhÍ�EQTMfYN9c�NmZ'W%RJZÌWilMN)ÂdXOfiN § Ô�Ø�lMX¡c�GeTMTMfiR�G�EglºlVGJc%WYlMN)I¡Gefi[JNQG� FhGeZ'WiGJ[JN
WYl�GhWxZMRÌZMNmÂÚ MNH3XKEHN� FfiXO�NHfxEÀRF FNbS!UVcrW!L�N
ÂdfiX×WYWYNmZ_^CGJZV �WYlVGeWxReWilMNHf°NHWYlMNmfYZMNHW°WYfgGhÍ�E
EÀR�Z'WYXKZ'UVNmc�WYRÌNH«FXKc�WxRJZ�WYlVN
ZMNHWrÂ0R�fYÈ�GJIOR�ZM[bÂdX×Wil$WilMN°ZMNmÂ ª RJLVZMNÀWdWifiGeÍ
E § qÄW%GeI¡c�RblVG�c®WYlMNxG� FhGeZ'WiGJ[JN�ReÆCTMfiRh'X¡ FXKZM[
G)[JfiNmGhWa FN9GeI¼RJÆÉ,VNH«FXOLMXKIKX×Wrj
GeZ� ¬NmZVGeLMIKXKZM[ ª RJLMZMNHW�WYRbRJT?NHfgGhWiN�R�Z¦GbÂdX¡ FN�fgGeZM[�N�RJÆ£lVGJfi MÂ®GJfYN]"�R�UFWdReÆ]WilMN°L?R=« § $

k NalVG=�N�ÆÇRJUMZV _^JWilMRJUM[�l_^�WYlVGeW-X×W®XKc-T�R'cYcYXKLMION�WiRQGJEglVXONmJNdIKRhÂ0Nmf@IKGeWYNHZ�EÀXKNmc�L3j)fYNmTMI¡GJEÀXKZM[�WYlVN&c�WYRFEgÈ! FfiXKJNHf-ÂdX×Wil�G
EÀU�crWiRJSÚS)RF FUVION� FNmcYXO[�ZMNm )ÆÇR�f�WilMN%ZMNmNm Mc0ReÆ ª RJLVZMNÀW § Ø�lVN%I¡Gefi[JNmc�W�T?NHfYÆÇRJfiSbGJZVEÀNdÂdXKZ�X¡c-XKZ¬G=�RJX¡ FXOZV[&WilMNaWifiGJZVcYIKGeWYXKRJZ
ÆÇfiRJS ª RJLMZVNÀW%WiR¦G$IKXOZMÈ�Nm ÌIKX¡crW�ReÆ �V���M´ cQÎÇR�f �=³9�e���M´'´ cgÔ0WYR$WYlMN)ZVGeWYXKJNxÆÇR�fYS
GeW�RJÆ@WYlMN
 FNm'X¡EÀN�^�LMUFW�WYlMX¡c�cYG=3XKZM[�c%XKcRJZVIOj�RJZ�WYlMN¬RJfg FNHf°RJÆ®R�ZMN�SbXKEHfYR'c�N9EÀR�ZV �ciG=JN9  §
k XOWYlÁGºlVGJZV 3Ã�EÀfgGhÆÉWiNm � FfYXKJNmfm^ ª RJLMZMNHWQ MGhWgGºXKcQÂdfYXOW�WiNHZÅ FXKfYN9EÕWiIOj
WYR¦WilMN�EHGJfi ¥ÂdX×WilMRJUFWQEHRJZVc�WYfiUVEÀWYXKZM[¦WYlMN
XKZ'WYNHfiJNmZMXKZM[ �V���M´ c § `aZ�XOZ'WiNHfiS)N9 FX¡GhWYN
GJTMTMfiR�GJEgl]^¼ÂdlMXKEgl�Â®N)l�G=JN)jJNÀW�WiRGhWYWYNmS)TMWm^�Â0R�UMI¡ �L?N
WiR�NÀ«3WYfgGJEÀW°WYlMN$c�lVGJfYN9 �EHRJSbT?RJZMNmZ�Wgc°ReÆdL?ReWil�WYlMNT"icrWiRFEgÈ�$ºGJZV �WYlMN ª R�LMZMNHWxJNHfgcYXOR�ZVc�ReÆ�WYlVN
 FNm'X¡EÀN� FfiXO�NHf®XOZ'WiR)G)c�l�GefiNm 
SbRF FUMIKN § Ø�lMN9c�N�Â®RJUMI¡ �L?N�fYNm[JX¡crWiNHf0cYT?NmEÀXOÜ�EmGhWYXKRJZ�c0RJÆ_WYlVN�EmGefg ¼^FGeZV �WYlMN�S
GeXKZ'WYNmZVGeZVEHN
ReÆ®IORFEgÈFc�RJZ�NÀ«MEÀIKUVcYXO�N)EmGefg �fiNmcYRJUMfgEÀN9c § Ø�lMN ª RJLVZMNÀWxGeZ�  �V���F´ ÃÄLVGJcYNm �XOZ'WYNmf�ÆÖG�EÀN9c&EHRJUMI¡ �WilMNHZ�EÀR3NH«3X¡c�W°GJZV ¥G�EHEHNmcicWYlVXKcacYlVGJfYN9 �SbRF FUMIKN°L'j¦GJE���UVXOfiXOZV[!IKRFEgÈ3c®ÆÇR�fdNÀ«MEÀIKUVcYXO�N�EmGefg $G�EHEHNmcic §

`&EÕWYU�GeIKIOj�^MRJZMIKj
RJZVN�fiRJUMWYXKZMN�ReÆ£N9GJEgl¦ FfYXKJNmf�XKc�fiNHTMI¡GJEHNm �ÁCWilMN°TVGJEgÈ�NÀW�RJUFWiTMUFWafiRJUFWiXOZVN § Ø�lMN�[JNmZMNHfiXKE&XKZMTMUFW%GJZV 
XKZ�WiNHfifYUVTFW�ÃÄlVGeZ� FIOXKZM[!fYR�UFWYXKZMNmc�GJfYN%ÆÇRJUMZV �WYR)L�N°cYUFÍ�EÀXKNHZ'W § `�ÆÇUMfYWYlMNmf�XOSbTMfiRhJNmS)NmZ'W0Â®RJUMI¡ 
L?N&WiR)G� M ¬G!c�T?NmEHXKGJIOXKÊHN9 

z



XKZMTMUFWafiRJUFWiXOZVN�G�c�Â0NmIOI § Ø�lMX¡cdÂ0R�UMI¡ ¬L?N°c�UMXOWiGJLMIKN°RJZMIKj
ÆÇRJfdTVfYR�[JfgGeSbS
GeLMIKN!Î;GeZV $TMfiRJLVGJLMIOj
ZVRJZFÃ�EÀR�S)SbRF FXOWrjMÔ0EmGefg Mcm^
LMUFWxÂ®RJUVIK �GeIKIORhÂ�G$WifYUMNbÊmNHfiReÃ�EÀRJT3j¦fYN9EÀNmXO�N § Ø�lVXKc°cYT�N9EÀX¡GeIKXOÊmNm �XOZVTMUFWxfiRJUFWiXOZMN)Â®RJUMI¡ �GJIKcYRº FNmc�WYfiRhjºWYlMNbLVG�EgÈ3Â®GJfi 
EÀR�SbTVGhWiXOLMXKIKX×Wrj¦ÂdlMX¡EglÌÂ0NxS
GJXOZ'WiGJXOZÌL3j¦UVcYXOZM[bWilMN!c�WYRFEgÈ¦ FNH3X¡EÀNQ FfiXKJNHf § Ø�lMNxT?NHfYÆÇRJfiS
GeZVEHN°fYN9c�UMIOWic%L�NmIORhÂ UVcYNxRJZVIOj
WYlVN°[JNHZVNHfiXKE� FNm'X¡EÀN° FfiXKJNHf §

ý þ Zd½7ÿhëx½ í ¾ ê ¿ÒZ
q�Z
WilMXKc®cYNmEÕWiXOR�Z
Â0N%TMfYN9c�NmZ'W�WYlMN&fYNmIONmhGeZ'WÕ�'UVGeZ'WiX×WgGhWYXKJN%ZMNÀWrÂ®RJfiÈQT?NHfYÆÇRJfiS
GeZVEHNdZ'UVSQL?NHfgc@ÆÇRJf®GxciGeSbTMIKXOZM[QReÆ_NÀWilMNHfiZMNHW
 FNm'X¡EÀN9cH^?GeZV ºEHRJSbTVGefiNxGe['GeXKZVc�W%Ø%P w Ó=q w ^=ïrU�crWaWiR�XKIOIKUVc�WYfgGhWYNxWYlMNxL�GJcYNHIKXOZMN��'UVGJZ'WYXOWYXKNmc § q�Z�GJIOICEHGJcYNmcm^FWilMN°WYN9crWgcaÂ®NHfiN
T?NHfYÆÇRJfiS)N9 QL?NÀWrÂ®NHNmZQWrÂ®R�XK MNHZ'WYX¡EHGJIFSbG�EglMXKZMNmcm^JEÀR�ZMZMN9EÕWYN9 ! MXOfiNmEÀWYIKjxLVGJEgÈ'ÃpWYRJÃpLVG�EgÈ § Ø�lMN�S
GJEglMXKZMNmc@GJfYN� FUVGJI w NHZ'WYXKUMS
w fiR
yetJt)¤�n%ÊJ^�sMu9y!È ª EHG�EglMN�ÂdX×Wilº`&c�U�c w Ó=qÄÃ w }�vaT�sQSbReWilMNHfiL�R'Gefg ¬GJZV ¦y�se})¤ ª RJÆCSbNmS)R�fYj §

Þ�GhWgGQÆÇR�f�WYlMfiNHN° FXm.�NHfiNHZ'WdZMNÀWrÂ®RJfiÈ
XOZ'WiNHfYÆÖGJEÀN°EmGefg Mc�GefiN&TMfiNmcYNHZ'WiNm  § "YØ£UMIKXOTÃ$)GJfYN°DF¤�P � WilMNHf w RhÂ®NHf%u9tJt)¤ÌL?Óec
EHGJfi VcdLVGJcYNm ºR�ZÌWYlVN!Þ&XO[�X×WgGeICyMuJum{�tbEglMXKT § "�q�Z'WiNHIg$
GefiNxq�Z'WYNHI � WilMNHf � «FTMfiNmcic�umt�t
¤ÌL?ÓecH^?LVGJcYNm ºR�ZºWYlMN!q�Z'WYNHIC|�y�sJse| §
Ø£RJ[JNHWYlMNmfaWilMNmcYN°WrÂ®R�LVGJcYX¡E°ZMNÀWrÂ®RJfiÈºEHGefg º FNmcYXK[JZVc&EÀRhJNmfaSbR�c�W&RJÆCWilMN)XOZ'WYNmfYN9crWiXOZV[�XOZ�crWgGeIKION9 ºLVGJcYN°ÆÇRJf�EÀIKUVc�WYNHf�EÀR�S)Ã
TMUFWiXOZV[ § Ø�lMN¬ReWYlVNHf°T?R�cic�XKLMIKN�EÀRJZ'WiNHZV FNmf°Â0R�UMI¡ ¥L?NJ^CT�NmfYl�GeTVcm^]R�ZMN
ReÆ®WYlMN
fiNmEHNHZ'WQ±'P0R�S EHGJfi Vc § Ø�lMN9c�N�^]lMRhÂ®NH�NHf9^
lVG=�N�[JXKJNmZÅUVcu�'UMXOWYN¦GeZÁGJfYfgG=j�RJÆaTMfYR�LMIKNHS
cxRh�NHf°WilMN$j�NmGJficxGJZV ÅXOW!Â�GJc! FNmEHXK FN9 �WYlVNHj�Â0NmfYN¬ZMReW)Â0R�f�Wil�ÆÇUMf�WilMNHf
EÀR�ZVcYXK FNmfiGeWYXKRJZ § Ø�lMN¬WilMfiRJUM[�lMTMUFW
T?NHfYÆÇRJfiSbGJZVEÀN¦GJEglMXKNH�Nm ÁÂdX×Wil2L?ReWil ª RJLVZMNÀW�GeZ� ÅWYfgGJ MX×WiXOR�ZVGeIdØ%P w GefiN¦cYlMRhÂdZ
XKZ$~CXO[�UMfiN&± § `%IOI¼LVGJZV FÂdX¡ 3WYl$Z3UMSQL?NHfgc-fiNÀÆÇNmf-WiR!U�c�Nmf0TVG=j3IKR�G� 
RJZMIKjéFGJEHEHRJUMZ'WiXOZM[xÆÇRJf�NÀWilMNHfiZMNÀWdGeZ�  ª RJLMZMNHW®lVNmGJ MNHfgc
Â®RJUMI¡ ¬XKZVEHfYN9GJcYN�GJIOI¼WilMN�ÜV[�UMfYN9c®L'j¦G!ÆÇNHÂ T�NmfiEHNHZ'W §
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a�b c9d�egf��9i ��r!tP��{�b ��pq~)(IcId!e�f�oÖvÙs�e�pq~&f�h*���,+>z�-PoÒ��f � b wNfNo&i
Ø�lMN�WYlMXKfi ÅEmGefg �XKc!GºTMfYRJWYRJWrj'T?N-;�XK[�GeLVX×W � WYlMNmfYZMNHW$ÎÇq �Õ�+� |�t�y § ±eÊ=Ô&XOSbTMIKNHSbNHZ'WgGhWYXKRJZ�ÆÇfiRJS w GJEgÈ�NÀW � ZM[�XOZVNmc §

RdN9c�UMIOWic&c�lVRhÂdZ¦XKZºWYlVXKc&c�N9EÕWYXKRJZºÂ®NHfiN°RJLFWgGeXKZMNm ¦UVcYXKZM[
WYlVNu;&ÃÄ¢%qYP ÎÇfiNH3XKcYXKRJZÌyJÔ w P0q® FN9c�XK[JZ]^VLMUFW&Â0N°lMR�T�N!c�R3RJZ¦WiR
umt



WYN9crW%WYlMN!ZMNHÂ®NHf% MNmcYXO[�Z4Î1;&Ã�¢aqYP�q�q�ÔaÂdlMXKEglÌl�GJcdL?NHNmZÌTMfYR�SbXKcYNm ¦WiR�XOSbTMfiRhJN�WilMfYR�UM[JlVTMUFW%T?NHfYÆÇRJfiS
GeZVEHNJ^MS
GeXKZMIKj$L3j
cYRJIK'XKZM[bWilMN w P0q®LMUMfgc�W&c�XKÊHNQIOXKSbX×WgGhWYXKRJZÌTVfYN9c�NmZ�WaXKZºWYlVNQEÀUMfifiNHZ'W%EHGJfi Mc § Ø£R�R�UMfaÈ3ZMRhÂdIKNm F[�NJ^MZMR
R�ZMNxlVG�cdL?NHNHZ�GJLMIKN
WYR!GJEglMXKNH�N0WilMNaWilMNHR�fYNHWYX¡EHGJIMLVGeZ� FÂdXK FWYl
UVcYXOZV[°WYlMN9c�N& FNH3X¡EÀNmc § ¢aNH�NHfYWYlMNmION9cYcm^eWilMNHjbGefiNacYXO[�ZMX×Ü?EHGeZ'WiIOjQÆÖGJc�WYNHf�WYlVGJZbÆÖGJc�W
NÀWilMNHfiZMNHWm^FGeZV ¬ZMReW0WYR3RQS!UVEgl¬SbR�fYN&NÀ«FT�NmZVcYXO�N!ÎÇXKZ�WiNHfiS
c-RJÆ£¤ ª ÓhcÕÓ�.JÔ §�¨ UVf0fiNmcYUMIOWic®GefiN&cYlMRhÂdZ�XKZ$~CXO[�UMfiN%{V^'ÂdlMX¡Egl
UVcYNmcdGb FXm.?NmfYNmZ'W0/�Ã�Gh«FX¡c�cYEmGeIKN&WilVGeZÌ~CXK[JUMfiN°± §
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a�b c9d�egf � i ��r!tP��{�b ��pq~)(IcId!e�f�oÖvÙs�e65@b c�r!z�b p87!pq~PfGe|t&fNpNi
¨ �NHfgGeIKI]RJZVNÀÃÄÂ®G=j$IKGeWYNHZ�EÀXKNmc&Â0NmfYN!S)N9GJcYUMfiNm ¦ÆÇRJf�GeIKICWYlMfiNHN)EHGJfi Mcm^?UVc�XKZM[$L�RJWYl ª R�LMZMNÀW�GeZV �Ø%P w Óhq w ^�GeZ� �GefiN

cYlMRhÂdZ
XOZ$~£XK[JUVfYN%s § `%IOI�WYlVN&EÀUVfY�Nmc@IKNH�NHIVR�.¦L?NHj�RJZV 
GxS)N9cYciGe[�Nac�XKÊHN%ReÆ�umt�È ª RJf®c�R�^'GeW0c�IKRJT?Nmc0c�lVRhÂdZ
XOZ¬~CXK[JUMfiNa} §
ª RJLMZVNÀW
RJUFWiT�Nmf�ÆÇR�fYS
cbØ%P w NH�NHZÁXKZ+WYlMNºI¡Gefi[JN¦TVGJEgÈ�NÀW
 FRJS
GJXOZÁÆÇRJf
I¡GhWYNmZVEÀj�^0GJZV 4WilMN�;�XK[�GeLVX×W � WilMNHfiZMNHWb FNm3XKEHN
GJEglVXONmJNmc0WilMN°L�N9crWdT?NHfYÆÇRJfiS
GeZVEHN�L3j�ZVNmGefiIKj�GQÆÖG�EÕWiRJfdReÆ£WrÂ0R § Ø�XOSbXKZM[�c�XKZ¦WYlMN�ÈJNmfYZVNHI¼ReÆChGefiXOR�UVc�c�R�UMfiEHNmc®ReÆCIKGeWYNmZVEÀj
cYlMRhÂ�WilVGhWxR�ZMIOj�±:93{$Ý_cxGJfYN
cYT�NmZ'WxXOZÅN9GJEgl�ReÆ®WYlMNbWifiGJZVc�SbXOWQGeZV �fiNmEHNHXKJN)fYR�UFWYXKZMNmcm^]ÂdlVXKEgl�IKNmG=JN9c�fYR�UM[JlMIKj4u9|$Ý_c
UMZVG�EHEHRJUMZ'WYN9 
ÆÇR�f�WYlVGeW�S!UVc�W�RFEmEÀUMf�XKZVc�X¡ FN�WilMN�ZMNÀWrÂ®RJfiÈ
 FNH3X¡EÀNmc®WilMNHS
cYNHIKJN9c §@w fiRJT�Ge[�GeWYXKRJZ� FNmIKG=j�G�EÀfiR�cic�WilMNxcYlMRJfYW
EÀR�TMT?NHf�RJfaÜ�L�Nmf�R�TFWYX¡ExfiUMZVc&X¡c%ZMNm[JIKXO[�XOLVION!RJZÌWilMXKc�ciEHGJION § q�ZVEHXK FNmZ'WiGeIKIKjJ^?WYlMN!fYN9c�UVI×Wgc%TMfiNmcYNHZ'WiNm ºÆÇR�f�vaÃÄ¢%NÀW J y&L�GJ[JfiNHN
ÂdXOWYlºWYlVXKcaÜVZV FXKZM[ § Ø�lMX¡cdS
G=j¬L?N°WYlVNxUMZVG=�RJX¡ MGeLMIKN�Nm F[�NxGJEglMXKNH�Nm $L3j¬lMXK[JlFÃ�EÀR'crWaZVNÀWrÂ®RJfiÈ'XKZM[
EÀR�SbT�R�ZMNHZ'Wic%c�UVEglÌG�c
¤Ìj3fiXOZMNHW<;�WYlMNmXOf�ÆÇUVZV MGeSbNmZ�WgGeIKIOj$IORhÂ®NHf�lVGJfi MÂ®GJfYN&IKGeWYNHZ�EÀj §

`%Z+NH«FTMIKGJZVGhWiXOR�ZÁÆÇR�fbWYlMNÌI¡Gefi[JN¦I¡GhWYNmZVEÀXKNmc
 MNHIKXO�NHfiNm 2L'j4WYlMN4=�NmIOIKRhÂ�ÜVZ�lVGefg FÂ�GefiN¬XKZ�L�RJWYl+WYlMN ª R�LMZMNÀW�GJZV 
WYlVNºØ%P w EHG�c�N9cQS
G=jÅL?N¬ÆÇR�UMZV 4XKZ2WYlMNº FNmciEÀfiXKTFWYR�fQÆÇR�fYS
GhWbUVcYNm ÁL'j�WilMNºEHGefg  § ¤ÌUVI×WiXOTMIKNÌ MGhWgG�LMUI.?Nmfic)SQU�crW
L?N
T?R�c�WYNm �NmGJEgl
XKZ¬GxcYNHT�GefgGhWYNa MNmciEÀfiXOTFWiRJf9^JÂdlMXKIKNaWYlVN&Ø£UMIOXKT¬EmGeZ
[JfiRJUVT
SQUMIOWYXKTMIKN&cYRJUMfgEÀN9c@ReÆ_lMR'crW® MGhWgGxXKZ¬GxcYXOZM[�ION&EHGefg 
 FN9cYEHfYXKTFWYR�f-ÆÇR�fYS
GeW § Ø�lMN�EmGefg 
S
G=jbWYlMNmZ¬fiN��'UMXKfYN%WrÂdXKEHN�G�c-IKRJZV[QXKZ¬XOWic®XOZ'WiNHfgGJEÕWiXOR�Z�ÂdXOWYl$WYlMN�lMR�c�WdEÀRJSbTMUMWYNHf®LMUVc0WiR
T?NHfYÆÇRJfiS WYlMNxciGeSbN°GeSbR�UMZ'W�RJÆCÂ®RJfiÈ�GJc®WilMNxØ£UMIOXKTºRJf�WilMN°q�Z'WYNHI §

qÄW%Â�GJc�SbNmZ�WiXOR�ZMNm ÌGJL�Rh�N�WYlVGeW%Â0N°l�G=JN�ÂdfYXOW�WiNHZÌfiNHTMI¡GJEHNHSbNHZ'WaR�UFWYTMUMW%fYR�UFWYXKZMN9c®ÆÇRJfdWilMNmcYNQ FNm'X¡EÀN9cH^VlMRJTMXKZM[bWiR
ciG=JN�c�R�S)N�WiXOSbNxcYT�NmZ'WaXOZ �V���M´ SbGJZMXKTMUMI¡GhWYXKRJZ § q�Z¦ÆÖGJEÕW9^FWYlVRJUM[�l_^FWYlVNmcYN°fYR�UFWYXKZMNmcdciG=JN�GeL?RJUMWxu°Ý_cdRJZ¦NmG�Egl¦cYXK MN°ReÆ
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a�b c9d�egf)I9iKJ<t&fML1{+rM�¦l r&p�fGtMw&b f�oÕvÙs�e�r!lnl9tPf/p|{:s�eN��b�t�p�f�emv�rMwNfäw�rGey��o�i
WYlVN°WYfgGeZVciGJEÀWYXKRJZ_^VÂdlMXKEglÌX¡cdZMRJWaWYR3R�cYXO[�ZMXOÜ�EHGJZ�WaXKZºWYlVNxTMfiNmcYNHZVEHN°ReÆ�WYlMNQIKGJfY[�N� MNHI¡G=j3caXOZ'WYfiRF FUVEHNm ºL3j�WilMNxlVGJfi FÂ�GefiN
XOWicYNHIOÆ § ~MUMWYUMfiNÌJNmficYXOR�ZVcbReÆ�WYlVNmcYN�EHGefg Mcm^-N9c�T?NmEHXKGJIOIKj4WilMN�;�XO['GeLMXOW � WilMNHfiZMNHW¬ FNH3X¡EÀNmcm^®SbG=j2S
GeÈJN¦WilMXKc¬c�R�UMfiEHNºReÆ
T?NHfYÆÇRJfiSbGJZVEÀN�XKSbTMfYRh�NHSbNHZ'Wdc�XK[JZVX×Ü�EmGeZ'Wm^FlVRhÂ0NmJNHf §

q�Z'WYNmf�ÆÖG�EÀN D3IKRJT?N
ÎÇÝ_cÕÓ=L3j'WYN9Ô
Ø%P w q�Z'WYNmI t § tJ|'sez
Ø%P w Ø£UMIOXKT t § tJ|'sJs
Ø%P w =�NHIKIKRhÂ�ÜVZ t § te{'z!S
ª RJLVZMNÀWdq�Z'WYNmI t § tJ|'yez
ª RJLVZMNÀWaØ£UMIOXKT t § tJ|�±Jt
ª RJLVZMNÀW
=�NHIKIKRhÂ�ÜVZ t § te{'±!S
a�b c9d�egf � iPO@o<�!��x�p�s�p%b wul r&p�fGtMw&b fNo&i

Ø�lMNaWYNmc�W-UVcYNm )WiR°[�GeWYlMNmf@WYlMN&GeL?RhJNa MGeWiG�X¡c-G°cYXOSbTMIKNdWrÂ®ReÃÄSbG�EglMXKZMN�TMXOZV[eÃÄT�R�ZM[ § Ø�lMN%cYNHZV MNHf�S
GJEglVXOZMNa MNHIKXO�NHfgc
GºSbNmcicYGJ[JNbWiRºWYlMN�fiNmEHNHXKJNmfm^£ÂdlMXKEgl�L?RJUMZ�EÀNmcQX×W!LVGJEgÈ�GJcxcYR3RJZÅGJc°XOW!EmGeZ § Ø�lMN�I¡GhWiNHZVEHj¥X¡c°WYlVNHZÅlVGJI×ÆdReÆ®WYlVN
WYRJWiGeI
WYXKSbN°GJc0S)N9GJcYUMfiNm ¬GeW0WilMN�c�NmZV FNHf®ÆÇfiRJS SbNmciciGe[JNaWYfgGeZVcYSbXKcic�XKRJZ�WYR!ÆÇUMIOI¼fiNmEHNHTFWiXOR�Z_^FGeZV �WYlMN�LVGJZV FÂdX¡ 3WYl¦X¡c-WrÂdX¡EÀN&WYlVN
cYXOÊmNQReÆ-WYlMN)SbNmcicYGJ[JN! MXO3X¡ FNm ¥L'j¦WilMNQWiReWgGeICWYXKSbN § Ø�lMN9c�NQWYNmc�Wic�GJfYN!fYNmT�N9GhWYN9 Ìl3UMZV FfiNm Vc&RJÆ�WYXKSbNmc�XKZ�cYUVEHEHNmcic�XKRJZºWiR
cYÂ®GJS)T¥RJUFW�S)N9GJcYUMfiXOZM[¬ZMRJX¡c�N § q�Z�GJEÕWiUVGeICTMfgGJEÀWYX¡EÀNxWilMNbc�jFc�WYNHS
c%ÂdXOIKI�L�N)UVcYNm ÌXKZ�G�c�j3ZVEglMfiRJZVRJUVcdSbRF FN�^?ÂdlVNHfiNxWYlVN
cYNHZV FXKZM[ºS
GJEglMXKZMN
 FR3Nmc�ZVReW°Â®GJX×W�ÆÇR�f&WilMN
SbNmcicYGJ[JN!WYRºL?N
fYNHWYUMfiZMNm �WYRºXOWm^]LVUFWQEHGJZ�EHRJZ'WYXKZ3UMN)WYRÌc�NmZV �S)R�fYN
 MGeWiG §
Ø�lMX¡c°TMXKT�NmIOXKZMXKZM[�RJÆ®S!UMI×WiXOTVION�T�GJEgÈJNHWic�IKNmG� Mc�WYRÌS!UVEgl�XOZ�EÀfiNmGJcYNm �LVGJZV FÂdX¡ 3WYlÅXKZ�WYlMN�cYS
GeIKI�TVG�EgÈJNÀWQEmGJcYNJ^£LMUFWxXOWQXKc
lVGJfi FNmfQWiR¥SbNmG�c�UVfYN$fYNmIOX¡GeLMIKj�WYlMN¦I¡GhWYNmZVEÀjÅRJÆ%c�U�Egl2GÌWifiGJZVciGJEÕWiXOR�Z §�k NÌcYUVc�T?NmEÀW!WilVGhW)WYlVN¦G�EÕWYU�GeI®IKGeWYNHZ�EÀjÅXKZ4WYlVN
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GJcYj3ZVEglMfiRJZMR�UVcm^JcrWifYN9GeSbXKZM[!EmGJcYNaÂdXOIKI�L�N�IKRhÂ0Nmfm^JWYR3RV^FGJc-WYlVN&~MfiNHN ª DFÞ ÈJNHfiZMNmIVfiN��'UMXKfYN9c-GeL?RJUMWdsxÝ_c-L?NÀWrÂ®NHNmZ�WYlVN%I¡GJc�W
XKZVcrWifYU�EÕWYXKRJZ�ReÆ0WYlMN ª RJLMZMNHW°fYN9EÀNHXKJN!fYR�UFWYXKZMNbGeZV �WYlMN)ÜVfgc�W�XKZVc�WYfiUVEÕWiXOR�Z¥ReÆ0WYlMN)ÆÇR�IOIKRhÂdXOZV[$EHGJIOICWiR¬WilMN
c�NmZV �fiRJUFWiXOZVN
ÆÇRJf�WilMX¡cdTMXKZM[eÃÄT�R�ZM[)WYN9crW §

k N� MR!ZMRJW®TVfYN9c�NmZ�WdGeZ3j)WYXKSbXOZV[!Z3UMS!L�Nmfic0ÆÇRJf0WYlVN�lVXO[�lMNHf®IONmJNmI?Ø%P w NHS!UMIKGeWYXKRJZ$XOZ'WYNmf�ÆÖG�EÀN�^�R�f-ÆÇR�f0WilMN�¤ w \]X×WiN
SbNmcicYGJ[JNHÃpTVG�cYcYXKZM[°XOZ'WiNHfYÆÖGJEÀN § ~VUFWYUVfYN�N/.�RJfYWic0ÂdXOIKI�XOZ3�RJIKJNaR�TFWYXKSbXOÊmXOZM[QWYlMR'c�N�c�N9EÕWiXOR�ZVc-RJÆ_WYlVN�EHR3 MN%LVG�c�N�c�RQWYlVGeW0WilMNHj
T?NHfYÆÇRJfiSÛGJc�Â®NHIKI_GJc®WilMN°UMZV FNmfYIKj3XOZV[ ª R�LMZMNÀWaTVfYRJWYRFEÀR�I?XOWicYNHIOÆ §

Q R »£¾°»£í$¹
Ø�lMN
XKZMXOWYX¡GeI�XKSbTMIONmSbNHZ'WiGeWYXKRJZ�ReÆ ª RJLMZMNHWQEÀR�ZVc�X¡c�WYNm �ReÆdG¦ÈJNmfYZMNmI@SbR3 MUMIONbÆÇR�fxNHXOWYlVNHfx\_XKZ3UF«+ÎÖMy § u § umt!S¬GeZ� ¥lMXK[JlVNHfÕÔ
RJf�~MfiNHN ª DFÞ ÎÇMy § y § }QGJZV �lVXO[�lMNHfÕÔÕ^FGeZ� ¬G!IOXKLMfgGefij!ÆÇR�f®EHRJSbSQUVZMXKEmGhWiXOZM[)ÂdXOWYl$WYlMN�SbR3 MUMION�UVcYXKZM[)c�WiGJZV MGJfi  µe�V�MBV�É?�A ^
= �3���@?�A ^hGeZV  ² = µ&BM�7?�A cYjFcrWiNHSÚEHGeIKI¡c § naXK[JlMNmf@IKG=j�NHf�IOXKLMfgGefiXON9c�EÀRJSbS!UMZMX¡EHGhWiNdÂdX×Wil)WYlMX¡c@XKZ�WiNHfYÆÖGJEHN0IKXOLVfiGJfYjQGJZV !fYN&��UVXOfiN
ZMR°cYj3c�WYNmS)ÃÄcYT�N9EÀXOÜ�E®XOZMÆÇRJfiSbGeWYXKRJZ § D'WgGeLMIKNdc�R�UMfiEHNd FXKc�WYfiXKLMUFWYXKRJZ�c@GeZV !SbRJfiN®fiNmEHNHZ'W� FNH�NHIKRJTMSbNmZ�W@NN.?R�f�Wgc@GefiN®G=hGeXKI¡GeLMIKN
GhW ��B�B!�S ��� �F�e���J� = �i�J�-�i�e�J�F�?µ=�-���3��� � �F�J�3�F��B §

T U í¬»£í$½7Zçì¦îÀ½7Zd¿-»CîÀë ê ¹
� ZVlVGeZVEHNHSbNHZ'W�ReÆ�WYlMNdfiNHIKXKGJLMXKIOXOWrj°IKG=j�NHfCXOZ ª RJLVZMNÀW9^JGJcCNÀ«FTMfiNmcicYNm xXKZ)Ù%qr`�TMfiXOSbXOWYXKJN9cH^eX¡c@cYNHNHZ)GJc@GJZQXKS)T?RJfYWiGJZ'W@cYlMR�f�WYÃ
WYNmfYS [�R�GJIVÆÇR�f®XKZVEHfYN9GJcYXOZM[QUVcYGJLMXKIOXOWrj
ReÆ_WilMN�ZMNÀWrÂ®RJfiÈ!ÆÇRJf�UMfiLVGeZMN�GeTVTMIOX¡EHGeWYXKRJZVc § Ø�lMN�EHUMfifYNmZ�W�ZVG&¨ ©O�NaXKS)TVIONmS)NmZ'WiGhWiXOR�Z
ReÆ°fiNHIKXKGJLMXKIOXOWrj2TVfYRJWYRFEÀR�IKcbX¡c
WiR'R2EÀR�c�WYIKj2ÆÇRJf ª R�LMZMNÀW9^aGeZV �ÂdXKIKI%L?N�GeUV[JSbNHZ'WYN9 +ÂdX×Wil�G4EÀR�SQLMXKZVGeWYXKRJZ�ReÆ°ZMNm[�GhWiXO�N
GeZ� ÌT�R'c�XOWYXKJN)GJEgÈ3ZMRhÂdIKNm F[�SbNHZ'WaTMfiReWYRFEHRJI¡caÂdlMX¡Egl¥GhWYWYNmS)TMW&WiR¬RJTMWYXKS)XKÊHNQÆÇRJf%WYlMN)LVGeZ� FÂdXK FWYlFÃ� FNHI¡G=j¦TMfYRF FU�EÕW�ReÆ@WYlVN
ZMNHWrÂ0R�fYÈ §

;�NmZMNHfiXKE®ÂdX¡ FNÀÃ�GefiNmG&ZMNHWrÂ0R�fYÈxcYUMTMT?RJfYW�XKc�ZVReW�TMI¡GeZMZVNm ¼^'GJc ª RJLMZMNHW�XOZ'WifYRF FUVEHNmc@G�ZMNmÂ2NHWYlMNmfYZMNHW�Wrj'T?NdÂdlMX¡EglbSbG=j
ZMRJW0L?N&fiRJUFWiNm bL3j)WYlMN�EÀUMfifiNHZ'W0XKZFÆÇfgGJc�WYfiUVEÕWiUMfYN § Ø£fiXO3X¡GeIVNmZVEHGJTVcYUMIKGeWYXKRJZ
RJÆ ª R�LMZMNHW0TVG�EgÈJNÀWgc�XKZVcYXK FN&q w X¡c0EHRJZVEHNHXKhGeLMIKN
LMUFW�ZVReW�fYN9EÀRJSbSbNHZ� FNm ![JXKJNmZxWYlVN®T?NHfYÆÇRJfiS
GeZVEHN0XKSbTMIKXKEmGhWYXKRJZ�c § Ø�lMN®ÆÇRFEÀUVcCÆÇR�f£WilMX¡c�ZMNÀWrÂ®RJfiÈ°TMfiReWYRFEHRJI'XKcCÆÇR�f@SbG�EglMXKZMN
fiR'R�SÛcYXOÊmNm $ZMNÀWrÂ®RJfiÈFc §

Ø�lMN�GJ V FX×WiXOR�Z�ReÆ£RJTFWiXOSbXKÊHNm ¬ FfYXKJNmfic�ÆÇRJf0WYlMN�ZMNmÂ0N9crW®lVGefg FÂ�GefiNaÂdXOIKI¼EÀR�Z�WiXOZ3UMN%WYR!L�N�GQEHIOR'c�NmIOjbTMUMfgcYUMNm 
SbRh3XKZM[
WiGJfY[�NÀW § q�Z�T�GefYWYX¡EÀUMI¡Gef9^_Â®N)Â®RJUVIK �IOXKÈJNbWiRºlVG=JN
GºZVGeWYXKJN
`@Ød¤  FfYXKJNmf�WYRºNHSbTMIKRhj¥R�Z� MNm FX¡EHGeWYNm �IKRJZM[JÃpl�GeUMI@lMXK[JlMÃ
LVGJZV FÂdX¡ 3WYlºZMNHWrÂ0R�fYÈFc § Ø�lVNxGJEHEHNHTFWgGeZVEHN�ReÆCWYlMN°Ù&qr`�crWgGeZV VGefg ¬L3j
WilMN°ZMNÀWrÂ®RJfiÈ3XOZV[bEHRJSbSQUVZMX×Wrj¬LMfYXKZM['c�TMfYR�SbXKcYN�ReÆ
WYlVN�XOZ'WifYRF FUVEÀWYXKRJZ�ReÆd�NHfij�lMXK[JlFÃ�c�T?NHN9 ÅGeZV �XKZMNÀ«FT?NHZVcYXKJN
ZMNHWrÂ0R�fYÈ�XKZ'WYNmf�ÆÖG�EÀN�EHGJfi Vc § Ø�lMN�I¡GJEgÈ�RJÆ��NHZV MRJfxcYUMTMT?RJfYW
ÆÇRJfxcYReÆÉWrÂ�GefiN
 FfiXO�NHfgc%ÆÇR�f "rÆÇfiXOZV[JN�$¦R�T�NmfiGeWYXKZM[Ìc�jFc�WYNHS
c°cYUVEglÅGJc°\]XOZ3UF«�GeZV �~MfiNHN ª DFÞ TMUFWgc ª RJLMZVNÀWxXKZ�G¦T?R�cYX×WiXOR�Z
GJc�L?NHXKZM[ÌIKXOÈ�NHIKjÌWYRÌNH«3WYfgGJEÕW°SbR�c�WxReÆ®WYlVN
T�Nmf�ÆÇR�fYS
GeZ�EÀNbReÆdc�U�Egl�ZMNmÂ l�Gefg FÂ®GJfYN)ÂdXOWYl�WYlMN
SbXKZMXKSQUMSReÆ�XOSbTVG�EÕWxXKZ
WYNmfYS
c&ReÆ�ZMNmÂ� FfiXO�NHf� FNH�NHIKRJTMSbNHZ'W §%k N)EHUMfYfiNHZ'WiIOjºGefiN!GeW�WYNmSbTFWYXKZM[�WiR¦GJfYfgGeZV[JN°ÂdXOWYl ;�XK[�GJZMNÀW&ÆÇRJf%WYlMNbc�l�GefiXOZM[¬ReÆ
XKZFÆÇRJfiS
GhWYXKRJZ¦fiNH[�GJfi MXOZM[QWYlMNmXOf%Ù%qr` TMfiRF FUVEÕWaÂdlVXKEgl¦XKcaXOZ¦WYlVN°L�NHWiG!WYN9crWiXOZM[�c�WiGJ[JN�WYRF MG=j §

q�SbTMIKNHSbNHZ'WgGhWYXKRJZ�c]R�Z°TMfYR�[JfgGeSbS
GeLMIKN@ZMNHWrÂ0R�fYÈ&XOZ'WYNmf�ÆÖG�EÀN9c]GefiN-GJIKcYRaT?R�cic�XKLMIKNJ^hGeZV Q¤Ìj3fYXKZMNÀWCXKcCGd[�R'RF °EmGeZV FX¡ MGeWYN §
Þ&NHT?NHZV FXKZM[°R�ZQWilMN®WiGefi[JNHW�GeTMTMIKX¡EHGhWiXOR�Z_^eEÀIKUVc�WYNmfic�UVcYXKZM[°¤Ìj3fYXKZMNÀW@S
G=jxNH«3lVXOLMXOW�WYlMNaEHRJfifYN9EÕW�TMfiXKEHN=Ó=T?NHfYÆÇRJfiS
GeZVEHN-T?RJXKZ'W
GeZ� ¬Â�GefifiGJZ'W0WilMN°XOSbTMIKNHSbNmZ�WgGhWiXOR�Z¦RJÆ ª RJLVZMNÀWaR�Z¬WilVGhWalVGJfi MÂ®GJfYN §

k N$l�G=JN�TMI¡GeZ�cxWiR�cYUMTMT?RJfYW!lMNHWYNmfYR�[JNHZVNHRJU�cQEÀIKUVc�WYNmficQL'jÅXKSbTMIKNHSbNHZ'WYXKZM[�G�fiNmEÀNmXO�NHfYÃpS
GJÈJNmc�ÃÄfYXK[Jl'WxcYEglVNHSbN�ÆÇR�f
 MGeWiG�WYfgGeZVc�ÆÇNHf §�¨ TFWiXOS
GeIKIKj4WYlVXKc
Â®RJUVIK +lVGJTMT�NmZð FUMfiXOZM[�WilMN�c�XKZM[�ION�EHRJT3j4ZMN9EÀNmciciGefij4GhW
WYlVNÌfYN9EÀNHXKJNÌcYXK MNÌXOZ+WYlVN
ÈJNmfYZVNHIp^'LVUFWaNÀ«3WYfgG!XOZFÆÇR�fYS
GeWYXKRJZ¦fYNm[�Gefg FXKZM[xWilMN�Wrj3T�N9cdReÆ£WYlMN�hGefiXOR�UVc®Â0R�fi Vc0XKZ$WYlMNx MGeWiG!SQUVc�WaL?N�G=hGJXOI¡GeLMIKN&ÆÇRJf�WYlVN
ÈJNmfYZVNHI�WYRb FRQWilMX¡c®cYÂ�GeTMTMXKZM[!RJf�EÀRJZ3�NHfgc�XKRJZ § Ø�lMN�EÀRF FN�XKc0ÂdfiX×WYWYNHZ¦UVcYXOZV[!NH«3TVIOX¡EÀXOW®Â®RJfg 
IKNHZM[JWYl¬Wrj'TVXOZM[ºÎ�§ÖÐÉÏ9ÐOÒ¼Â0N&UVcYN
"�UVXOZ'Wi±'yG$$XOZ�crWiNmGJ �ReÆ�"�UMZ�c�XK[JZMN9 ¥IKRJZV[�$$ÂdlMNHZ�Â®N)SbN9GeZ�WYlVGeWgÔ&WYR¦ÆÖG�EÀXKIOXOWiGeWYN
T?RJfYWYXKZM[¬WiR�GefgEglMXOWYNmEÀWYUMfiNmc�RJÆ® FXm.?NmfYNmZ'W
XKZ�WifYXKZVcYXKE�Â®RJfg ¬IKNHZV[eWYl § `aIKI] FNH�NHIKRJTMSbNmZ�WaGJZV �WiNmc�WYXKZM[
Â�GJc®T�Nmf�ÆÇR�fYSbN9 ¬R�Z¦q�Z'WiNHI_qr`aÃÄ±'yxlVGJfi MÂ®GJfYN §

V W ë ê ¿ÒìÀí¦¹]îHë ê
k N¬lVG=�N
TMfYN9c�NmZ'WYNm �GJZÅRhJNHfi3XONmÂ RJÆ�WYlMN¦ FNmcYXO[�ZÅGeZV �XKSbTMIONmSbNHZ'WiGeWYXKRJZ4RJÆdG�ZMNHÂËIKRhÂ�ÃpI¡GhWiNHZVEHj2ÎÇIKNmcic°WilVGeZ2±JtºÝ_cgÔ
GeZ� blMXO[�lFÃÄLVGeZV MÂdXK 3Wil�ÎÇZMN9Gef&umtJtYX ReÆ�WilMNHR�fYNHWYX¡EHGeIp^�G�EHEHRJUMZ'WYXKZM[�ÆÇR�f-lMN9GJ FNmficgÔCSbNmcicYGJ[JNÀÃÄTVG�cYcYXOZV[&TMfiReWiRFEÀRJI�EÀRJSbTVGeWYXKLMIKN
ÂdXOWYlbWYlVNaNHSbNHfi[JXKZM[°Ù&qr`.c�T?NmEHX×Ü?EHGhWiXOR�Z §�ª R�LMZMNHW�ÆÇNmGeWYUMfiNmc@ÊmNHfiReÃ�EÀR�T'jxcYNHZ� McH^'GeZV 
cYXKZM[JIKNÀÃ�EÀR�T'jQfYN9EÀNHXKJN9cH^�GeZV bcYUMTMT?RJfYW
ÆÇRJf�GJIOIVZMNÀWrÂ®RJfiÈxXKZ�WiNHfYÆÖGJEHN� MfYXKJNmfic�TMfiNmcYNHZ'W@XKZ)NmX×WilMNHf-ReÆ?WYlMN%EHUMfifYNmZ�WiIOj!c�UMTVT�R�f�WiNm !RJT?NHfgGhWYXKZM[°cYj3c�WYNmS
caÎÖ~VfYNmN ª DFÞ.GJZV 
\_XKZ3UF«VÔ § n%XO[�lMNHf°IKNH�NHI@TMfiReWiR3EHRJI¡cH^¼XKZVEHIOUV MXOZM[�¤ w \_XOWYN
GJZV �Ø%P w ^_GefiN)cYUMTMT?RJfYWYN9 �XKZ�UVc�Nmf°IOXKLMfgGefiXON9c § Ø£fiGJZVcYS)X¡cic�XKRJZ
fiNHIKXKGJLMXOIKXOWrj�XKc�R�TFWYXKRJZ�GeIp^MGeZV ¦S
GeZVGJ[JN9 �L3j�WilMN°ÈJNmfYZMNmI¼Ge[JNmZ'W §

um±



¨ ZMNbRJÆ-WYlVN)[�fYN9GhWiNmc�W�c�WYUMS!LMIKXOZM[ºT?RJXKZ'Wic�XKZ�EHUMfYfiNHZ'W°EÀIKUVc�WYNHfxEHRJSbTMUFWiXOZV[ºGeW�WiNHSbTFWic�X¡c�WYlVN)I¡GJEgÈÌRJÆ®GJZ�NHÍ
EHXONmZ'W
ZMNHWrÂ0R�fYÈ°TMfiReWiRFEÀRJI § Ø%P w Ó=q w XKc��NHfijQc�WiGeZ� MGefg ¼^eGeZ� !�NHfijxc�IKRhÂ § P0U�crWiRJS�l�Gefg FÂ®GJfYN®c�U�Egl)G�c@¤Ìj3fYXKZMNÀW-EmGeZ)L�N�ÆÖG�crW�GeW
WYXKSbNmcm^FLMUFWaX¡c�NÀ«FT?NHZVcYXO�N §�k XOWYl¦WYlMN°XKZ'WYfiRF FUVEÕWiXOR�Z¬RJÆ ª RJLMZVNÀWm^FÂ®N�lMRJT?N�WYRbUMZMXOÆÇj�WilMN�Â0R�fYI¡ Mc®ReÆ�crWgGeZV VGefg �NÀWilMNHfiZMNHW
lVGJfi FÂ�GefiN-GJZV xlMXK[JlMÃpT?NHfYÆÇRJfiS
GeZVEHN�SbNmcicYGJ[JN-T�GJcic�XKZM[&cYReÆÉWrÂ�GefiN@WiR&NmZVGeLMIKN�GaZMNmÂ4IONmJNmI'RJÆ�EÀIKUVc�WYNmf�EHRJSbTMUFWiXOZV[&UVciGeLVXOIKX×Wrj
GeZ� ¬T?NHfYÆÇRJfiS
GeZVEHN §

Z Z�ÿMZd½�Z ê ¿ÒZd¹
J u L Ø£UMfiZMNHf9^MÞ&G=�N § "Y¤ w \_XOWYN�ÁM` IOXK[Jl'WYÃpÂ®NHXK[Jl'WdSbNmcicYGJ[JN�TVGJcic�XKZM[)IOXKLMfgGefij § $

��B�B!�S ��� �H�I�����=���M�J�'�J�0���F�J� � �H��� � �J�G�?�MB3� = � � Ñ!® Ó�µPBM�-� ��Be�¼� §
J y L k NHI¡c�l]^V¤ § ^ ª G�c�U]^M` § ^VGeZV ¦�RJZ � X¡EgÈJNHZ]^3Ø § "Y\_RhÂ�Ã�\]GeWYNmZVEÀj¬P0RJSbS!UMZMX¡EHGhWiXOR�Z$Rh�NHfd~VG�crW � WYlMNmfYZMNHW § $

[ ðFãiâ�\�*eã,] ^Y_=^�\]jJR�Z_^M~MfgGeZVEHNJ^M`%UM[JUVc�Wxumz�zJ} §
J ± La`cb
d ãfefg�§y)ÄÏ�eN)1ðFãYÏ9Ð ��B�B!�
S ��� ²3²3²®����µe� = �P�®��� = � §
J { L w GJÈ'XKZ_^MD § ^ ô GefgGeS
EglMNHWYXp^3Ù § ^VGeZV ÌP0lMXKNHZ_^�` §K§ "Y~�GJc�Wd¤�NmcicYGJ[JNmc�Î;~C¤�ÔqÁ � Í�EÀXKNHZ'Wm^ w R�f�WgGeLMIKN

P0R�S)S!UMZMX¡EHGeWYXKRJZ�ÆÇR�f k RJfiÈ3c�WiGeWYXKRJZÌP0IOUVc�WYNmficdGJZV ¦¤�GJcic�XKJNmIOj'Ã w GefgGeIKIONmI w fYRFEÀN9cYcYRJfgc § $ b [�[�[ih âkjce/ðFãÕãiÏ�jceÀàh^
l ^M`aTMfiXKI�9nmJUMZVN)u9zJz�S3^3TMT § }�t:99Sh± §

J sPLQ¤�GJXOZ3Â�GefiXOZV[V^3` § GJZV �P0UMIOIKNHf9^MÞ § "Y`&EÕWYXKJN�SbNmciciGe[JN�GeTVTMIOX¡EHGeWYXKRJZVc�TVfYR�[JfgGeSbSbXOZM[
XKZ'WYNHfYÆÖGJEHN°GeZV ¦EÀR�S)S!UMZMX¡EHGeWYXKRJZºc�UML�c�jFc�WYNHSÛRJfi[�GeZVXOÊ9GhWYXKRJZ § $!Ø]N9EglMZMX¡EHGeI¼fiNHT?RJfYWm^Mv�P ª�§
��B�B!�S ��� �V�e²��g�3���p�M� = ³3�F���J�0���'�G� � ® ���M� = � � ® ���M� = � � �m�poF�P�M�M���1��� §

J }MLQ\]UMSbNÀW�WgGM^VD § ^V¤�GJXOZ3Â�GefiXOZV[V^F` § ^VGeZ� ÌP0UVIOIKNHf9^MÞ § "Y¤ÌUMIOWYXOÃÄTMfYRJWYRFEÀR�I¼GJEÕWiXO�N�S)N9cYciGe[�Nmc®RJZºGbEÀIKUVc�WYNHf%ReÆ
DF¤ w ñ c § $ w fYRFEHNHNm MXOZM['c®ReÆ�DVP®z!SF^VDFGeZ4mJR'c�N�^�P®`x^M¢%RhJNHS!L�Nmf°umz�z!S §

J S&LQ¤�GJf�WiXOZ]^IR § "Yn w `%¤�ÁMGJZÌGJEÕWiXO�N&SbN9cYciGe[�N�I¡G=jJNmf-ÆÇR�faGbZMNÀWrÂ®RJfiÈ
ReÆ
n w Â®RJfiÈFcrWgGhWiXOR�ZVc § $ w fYRFEHNHNm MXOZM['c®ReÆCn%ReWaq�Z'WYNmfiEHRJZMZVNmEÕWgcH^¼u9zJzJ{ §
´!B!�
S ��� ´!B!�®�g�3���Ä�M� = ³M�'�'�J�0�r�'��� � �?�9� � µ!È�´�±�Ó�° � È?�&B�µ=�3� Ñ �V�3�e���M�V� � �V��B�µ&�M���V� = �|��� §

J | L D'WiNH�NHZVcm^ k¯§ R §q3h \sr b \ butGt ð3å�)pãO*G)ÄÏgä § `% M FX¡cYRJZFÃ k N9c�IKNHj�^¼umz�ze{k9�umz�zJ} §

uH{


